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Tropical Diseases of Interest to the Radiologist’ 
LT. COMDR. L. H. GARLAND, M.C., U.S.N.R. 


ROPICAL diseases have been defined as 

diseases which occur or tend to be more 
prevalent in tropical and subtropical zones. 
As a result of modern methods of trans- 
portation, however, and the present world 
conflict, they are seen with increasing fre- 
quency in temperate areas. Some of the 
major factors influencing their usual locale 
include special climatic conditions essential 
for the existence of the intermediate hosts 
or vectors often required for their trans- 
mission to man, poor local sanitation, and 
primitive living conditions. The return of 
large numbers of infected military and civil 
personnel from endemic areas may result in 
a significant incidence of the diseases in this 
country. In this connection it is well to re- 
member that only three decades ago malaria 
was a common disease in the United States; 
typhus is still a common disease in Europe; 
and cholera and yellow fever are only two 
generations away as a commonplace in 
subtropical latitudes. 

In the present résumé we will attempt to 
consider the more significant diseases in 
the approximate order of their present 
clinical importance in this country, and will 
also make brief reference to certain diseases 
not strictly tropical in nature, but of suffi- 

'From the Department of Radiology, U. S. Naval 
Hospital, Oakland, California. The opinions and views 
set forth in this article are those of the writer and are 
not to be considered as reflecting the policies of the 
Navy Department. 

Read by title at the Twenty-ninth Annual Meeting 
of the Radiological Society of North America, Chicago, 
Ill., Dee. 1-2, 1943. 





ciently greater incidence in some tropical 
and semitropical areas to warrant consider- 
ation here. 


MALARIA 


Malaria is probably the most important 
world-wide disease today (1) and is un- 
doubtedly the major medical problem of 
the present world war. As has often been 
noted, ‘‘it accelerates the decline of nations 
and vanquishes more soldiers than the 
enemy” (2). The radiologist is concerned 
with the disease in this country chiefly as 
an additional factor for consideration in 
differential diagnosis. He must recollect 
that it can mimic a host of diseases involv- 
ing different organs of the body, resulting 
in symptoms which may cause a patient to 
be referred for x-ray examination of almost 
any region. Most of the victims of ma- 
laria can recognize its diverse manifesta- 
tions and diagnose its recurrences inde- 
pendent of the physician. Some, however, 
are unaware that they have the disease or 
may fail to give a history of infection, and 
such patients can present themselves with 
any of the following symptoms, precipi- 
tated by fatigue, exposure, surgical pro- 
cedures, and various lesser vicissitudes: 


(a) Atypical febrile illness, resembling 
tuberculosis or typhoid. 

(6) Delirium or convulsions 
cerebral involvement). 

(c) Abdominal pain, simulating appen- 


(due to 
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dicitis, cholecystitis, and even in- 
testinal obstruction. 

(d) Diarrhea (malarial dysentery). 

(e) Pulmonary disturbances, such as 
bronchitis and pleurisy. 

(f) Nephritis and hematuria, including 
blackwater fever. 

(g) Miscellaneous and bizarre disorders 
of other organs or parts of the 
body. 


The diagnosis must be suspected in order 
to be made and requires the finding of 
Plasmodia in the blood smear for confirma- 
tion. Plasmodium vivax (causing benign 
tertian malaria) is the most widely found 
organism. P. falciparum (causing malig- 
nant tertian or subtertian malaria) is prob- 
ably the most serious one. The two other 
and less common etiologic agents are P. 
malariae (causing quartan malaria) and P. 
ovale (causing mild tertian malaria).’ 
Mixed infections may occur. Transmis- 
sion is usually by one of the various species 
of anopheline mosquitoes. 

The radiologist may be asked to examine 
the abdomen or urinary tract of any 
patient, in which event he should always 
note the presence of an enlarged spleen. 
We have seen three instances in which a 
correct diagnosis of malaria was first sug- 
gested by such notation, the patients being 
unaware of the infection or the spleno- 
megaly. Needless to say, there are many 
other diseases in which splenomegaly 
occurs, but its presence in an obscure case 
should always lead to an appropriate blood 
study. 

When may the spleen be considered to 
be enlarged? The spleen normally varies 
in size in different individuals, and from 
time to time in the same person; therefore, 
only fairly definite degrees of enlargement 
may be diagnosed with certainty. Despite 


2 The National Research Council and the Surgeons 
General of the Army, Navy and Public Health Service 
are reported (J. A. M. A. 123: 1052, Dec. 18, 1943) as 
urging the etiologic terminology for the four malaria 
infections of man: vivax malaria (instead of tertian or 
benign tertian); falciparum malaria (instead of estivo 
autumnal, subtertian, malignant tertian, tropical, or 
pernicious malaria); malariae malaria (instead of 
quartan malaria); and ovale malaria. 
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this variation, the roentgen estimation is 
inevitably more accurate than the clinical, 
especially when uniform technical factors 
are adhered to. In healthy young adult 
males, examined supine, with a 36-inch 
target-film distance, the average length of 
the spleen shadow is 12 cm. and the average 
breadth 6 cm. The length is measured in 
a slightly diagonal fashion, from the upper 
to the lower pole, and the breadth at right 
angles to this line, in approximately the 
mid-part of the organ. The breadth may 
differ considerably from one pole to the 
other and must often be approximated. 
The length varies normally in different 
individuals from 8 to 16 cm. and the 
breadth from 4 to 9cm. In about 15 per 
cent of persons the spleen shadow will be 
obscured or indefinite in outline; additional 
procedures, as fluoroscopic examination, 
with or without air-filling of the colon or 
stomach, will help in such instances. En- 
largement can be diagnosed with reasonable 
certainty when the spleen measures over 17 
cm. in length or (when its length is within 
the 12 to 16 cm. range) over 9 cm. in 
breadth. Associated roentgen findings in- 
clude depression of the splenic flexure of 
the colon, depression of the left kidney, and 
elevation of the left side of the diaphragm. 
It is rarely necessary to resort to thorotrast 
lienography. 

The inverted U-shaped spleen is an 
occasional but rare source of complexity in 
measurement. 

We made serial examinations of the 
spleens in a group of cases of malaria 
(chiefly vivax) in males of eighteen to 
forty-five years, all with infections of less 
than two years’ duration. The size of the 
spleen could be readily determined in 85 
per cent of them and therefore we believe 
that the method should be used whenever 
exact determinations are considered neces- 
sary (Table I). 

Aside from splenomegaly and, in some 
cases, hepatomegaly, the only notable 
roentgen findings reported in this disease 
are cerebral calcifications. These may de- 
velop in severe chronic cases, especially in 
falciparum malaria. They occur in the 
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TABLE I: 


e figures presented here were obtained in a series of 32 cases alaria, chie nuvax infection. 
fig oresented her re obtained in a series of 32 cases of malaria, chiefly vivax infection 


X-Ray MEASUREMENTS OF SPLEEN SIZE 


Measurements 


are recorded in centimeters, directly from films made at 36-inch target-film distance, with the subjects supine. 
The examinations were repeated at least once in each case, as part of an investigation conducted by Lt. Comdr. D. 
L. Wilbur (MC) USNR, on the effect of a certain mechanical treatment on malaria. 


X-Ray Number Size at 11 A.M. 
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5273 
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* The afternoon measurements were made following a mechanical ‘‘respirator’”’ treatment which was reported to 


produce, among other benefits, shrinkage of enlarged spleens. 
The “‘treatment”’ was not pursued. 


effect took place in our cases. 


hemorrhagic or granulomatous subcortical 
lesions (3). We made roentgen examina- 
tions of the skull in a small number of cases 
of cerebral malaria and in a larger group of 
cases of chronic malaria, none of them of 
over three years’ duration; we did not find 
calcifications in any instance. Differential 
diagnosis would have to include the numer- 
ous other calcifying parasitic, inflamma- 
tory, and degenerative disorders of the 
brain. 


DENGUE 
Dengue may come to the attention of the 
tadiologist because of a request for x-ray 
examination of the bones and joints. Pa- 
tients usually show a high fever, severe 


It is apparent from the above figures that no such 


pains in joints and muscles, and leukopenia. 
Some have, also, a rash and adenopathy. 
Many have pain referred to the eyeballs. 
The disease is due to a virus transmitted by 
the Aedes mosquito. There are no charac- 
teristic x-ray findings. 
DYSENTERY 

Bacillary Dysentery: This disease, due 
to various species of Shigella, is of wide- 
spread distribution and may result in seri- 
ous epidemics. In the acute stage, there 
are no findings of specific radiological inter- 
est. In the chronic stage, x-ray changes 
resembling those of chronic ulcerative coli- 
tis have been reported. 


Amebic Dysentery: This form of dysen- 
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tery, due to Endamoeba histolytica, is also 
world-wide in distribution, but is more prev- 
alent in tropical than in temperate regions. 
It may be acute or chronic; carriers are 
common. The chronic form sometimes 
shows features of radiologic importance: 

(a) Colon: Irritability and mucosal ir- 
regularities, especially in the proximal half 
of the large bowel, and occasional hyper- 
plastic changes in the cecum and appendix 
are observed. Some believe that cecal in- 
flammatory changes without pulmonary 
disease should suggest amebic colitis. Bell 
(4) reported conical spasm of the cecum, 
with segmental irritability of the colon in a 
group of cases. 

(6) Liver: Enlargement of one or other 
lobe, with associated displacement of the 
colon or stomach, may be due to liver ab- 
scess. We have found this observation of 
gastric displacement of considerable value 
in two cases of amebic abscess of the left 
lobe of the liver. These abscesses may be 
single or multiple and sometimes attain 
enormous size. Thorotrast hepatography 
may help in their localization. 

(c) Lung: Abscess of the lung, silent or 
otherwise, may occur, often by extension 
from a liver abscess. There are no pathog- 
nomonic x-ray findings. 

(d) Miscellaneous: Abscesses of the 
brain and other viscera are occasionally 
seer. 

TYPHUS AND OTHER RICKETTSIAL DISEASES 

The rickettsial diseases, while of con- 
siderable clinical importance, present no 
roentgen findings of immediate interest, 
with the possible exception of Q fever. In 
that disease, due to Rickettsia diaporica or 
burneti, a patchy type of bronchopneu- 
monia, confined to one lobe, has been re- 
ported. 

Scrub typhus or tsutsugamushi disease 
is often followed by myocardial disturb- 
ances. Weare at the present time making 
cardiac roentgen studies on a series of 
patients convalescent from this disease, 
and hope to report these (along with the 
results of kymographic observations) in a 
subsequent publication. 
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CHOLERA, YELLOW FEVER, PLAGUE, AND THE 
RELAPSING FEVERS 


Cholera, yellow fever, plague, and the re- 
lapsing fevers have no features of outstand- 
ing radiologic interest. The pneumonic 
type of plague is rare and usually too ful- 
minating to permit or require x-ray studies, 


LEPTOSPIROSES 


The most important of the leptospiroses 
is Weil’s disease, due to Leptospira ictero- 
haemorrhagiae. Jaundice and hepatomegaly 
are seen. 


HELMINTHIASIS 


Helminthiasis includes a large group of 
disorders, many of them non-tropical in 
nature. Only the more important ones, 
which show some findings of radiologic 
importance, will be considered here. 

Hookworm disease is usually due to Ne- 
cator americanus or Ankylostoma duodenale. 
In the former type, small bowel changes 
similar to those seen in deficiency disorders 
have been reported (5). They may subside 
following vermifugation. Patients with 
ankylostomiasis may have symptoms of 
duodenal ulcer, caused by presence of nu- 
merous hooklets in the duodenal bulb, with 
associated duodenitis (6). The thickening 
of the mucous membrane, irritability, and 
local tenderness disappear soon after ad- 
ministration of a vermifuge. We have seen 
only one case with such findings. 

Strongyloidiasis, due to Strongyloides 
stercoralis, usually results merely in diar- 
rhea. However, changes in the small bowel 
suggesting regional ileitis, and in the lungs 
(localized infiltrates), have been reported 
(7). 

Ascariasis is the commonest helminthic 
infection. The worms may be recognized 
in the course of a gastro-intestinal examina- 
tion as radiolucent shadows, occurring es- 
pecially in the jejunum. They measure 
from 15 to 30 cm. in length and about 6 
mm. in diameter. The gastro-intestinal 


tract of the worm itself may be outlined 
with the host’s barium at a twelve or 
twenty-four hour study. 


Occasionally, a 
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bolus of worms causes intestinal obstruc- 
tion. 

It is of interest to note that the actual 
incidence of intestinal parasitism in naval 
personnel returning from the Pacific theatre 
in the years 1942 and 1943 was quite low, 
according to Michael (8), who published a 
prief table showing the percentage distri- 
bution of the conditions at that time. 


TRYPANOSOMIASIS 


There are two completely different forms 
of trypanosomiasis, the African and the 
American. African trypanosomiasis, due 
to Trypanosoma gambiense or Trypanosoma 
rhodesiense, causes sleeping sickness, with 
its associated hepatosplenic enlargement. 
American trypanosomiasis, due to 7rypano- 
soma cruzi, causes Chagas’ disease, with 
acute or chronic cardiac disturbances. The 
African type constitutes, of course, the 
greater health problem. No important or 
characteristic x-ray changes have been 
reported. 


LEISHMANIASIS 
Leishmaniasis, due to a minute parasite, 
Leishmania, may be predominantly visceral 
or cutaneous. The former type, or kala- 
azar, is characterized by fever, anemia, and 
hepatosplenic enlargement. It may be mis- 
taken for malaria. Its complications are 
numerous and frequently severe: they in- 
clude pulmonary, intestinal, and vascular 
disturbances. Cutaneous leishmaniasis ap- 
pears in two forms: the oriental and the 
American. Both show ulcerating granu- 
lomas of the skin, especially of the face and 
upper extremities. The American type, or 
espundia, shows mucosal lesions as well. It 

is common in South America. 


FILARIASIS 

Three different forms of filariasis are 
seen in man, the most important being that 
due to the minute worm formerly known as 
Filaria bancrofti but now by the cumber- 
some title Wuchereria bancrofti. This is the 
most widely distributed of the filarial dis- 
eases, being spread by various types of mos- 
quito, notably of the genus Culex. 


Filariasis. Filariasis due to Wuchereria 
bancrofti and to W. malayi is of consider- 
able interest to radiologists, both from the 
point of view of diagnosis and treatment. 
The incubation period varies from three to 
more than twelve months. In otherwise 
healthy adult white males, not subject to 
heavy or repeated infection, it may present 
few or no clinical symptoms. When symp- 
toms are present, they usually consist of 
periodic attacks of superficial lymphangitis 
involving an arm or leg, with variable de- 
grees of lymphadenitis. The lymphangitis 
is frequently “retrograde,” extending dis- 
tally from the point of initial development. 
Attacks of funiculitis, epididymitis, and 
orchitis commonly occur. Hydrocele or 
scrotal edema may develop. These attacks 
of lymphangitis may be mild or very pain- 
ful. They usually subside in a week or two 
and may not recur for months or years. 
Some cases show repeated recurrences at 
short intervals. Edema, wheals, and other 
allergic phenomena occur. 

After several attacks of lymphangitis, 
persistent edema and fibrosis may develop 
and the condition of elephantiasis appear. 
This usually takes several years and seems 
to occur chiefly in those with prolonged ex- 
posure, massive infection, or complicating 
pyogenic infection. In the late stages, 
chyluria, chylous ascites, and chylous diar- 
rhea may occur. Chyluria (probably better 
known as lymphuria) is due to rupture of 
dilated blocked lymphatics into the renal 
pelves or ureters. If blood vessels rupture 
along with the lymphatics, hematolym- 
phuria results. Some patients show no 
symptoms; others experience weakness, 
abdominal pain, and depression. The de- 
formity of the renal pelves produced by the 
dilated lymphatics has been correctly diag- 
nosed by urography. 

In some patients the worms die and be- 
come calcified, producing small opacities, 
especially in the subcutaneous tissues, 
lymph nodes, and the scrotal lymphatics. 
These appear as small linear or dot-like 
shadows from 1 to 4 mm. in length and 
only about 1 mm. in diameter. Some ob- 


servers have reported opacities up to 12 
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Fig. 1. Wuchereria bancrofti (female) from a case of 
filariasis in a male of twenty-six who had an infestation 
of about. eighteen months’ duration. Worm photo- 
graphed in a Petri dish containing normal saline. 
Recovered from an enlarged left inguinal node, which 
was incised and placed in warm saline solution for 
about forty-eight hours; at the end of that time the 
worm had wriggled free of the node. Clinical symp- 
toms were intermittent painful lymphangitis in left 
arm and left leg, and funiculitis. Courtesy of Lt. 
Comdr. D. L. Wilbur. 


mm. in length (9). They are often difficult 
to recognize but are fairly characteristic, 
having a different distribution than calci- 
fied Trichinae, and being much smaller than 
Cysticerct (10). We have made roentgeno- 
grams of the extremities and scrotal areas 
in over fifty cases of filariasis in white adult 
males, all with infections of less than two 
years’ duration, without succeeding in dem- 
onstrating calcified worms in any one of 
them. The worms are said to live from one 
to seven years and in our cases probably few 
were adequately calcified, even if dead, in 
the short time elapsing since infection. 
The female worm measures up to 6 cm. in 
length and 0.25 mm. in thickness; the male 
is about half that size. They are often 
found coiled up in a node and occasionally 
in a thickened lymphatic. They have been 
recovered alive from excised nodes, by im- 
mersion of the node in warm saline for a 
day or two (Fig. 1). 

It is to be noted that the outstanding 
symptom and sign of filariasis is lym- 
phangitis, and that the microfilariae are 
rarely discovered in the blood in the early 
stages of the disease, at least in current 
cases of W. bancrofti infestation arriving 
from the South Pacific area. Diagnostic 
skin tests are under investigation, but no 
really satisfactory test has yet been re 
ported. Some authorities regard biopsy 
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of involved nodes as inadvisable because 
of a tendency to initiate recurrences. A 
reliable skin test may therefore be all the 
more desirable. 

In those patients who have significant 
pain, soreness, or other disability associ- 
ated with the attacks of lymphangitis or 
lymphadenitis, considerable palliation and 
even actual arrest of an attack can often 
be obtained by irradiation of the involved 
areas. We use small doses administered 
to wide fields (from 50 to 100 r, in air, with 
fields not less than 20 X 20 cm.), with 
moderate filtration, half-value layer equiv- 
alent to about 0.5 mm. copper. This dose 
is given to the involved regions every three 
days for about four doses. The treatment 
occasionally causes a temporary accentua- 
tion of symptoms for about twenty-four 
hours and may induce a brief abortive at- 
tack in a previously quiescent area. 

Others (11, 12, 13) have also reported 
favorable results in the treatment of this 
condition by radiation. Burhans and 
Camp (11) used doses of about 75 r re- 
peated every second day for three doses; 
they reported that recurrences were fewer 
in the treated areas and that many of their 
patients were able to resume sustained 
physical work, though such efforts prior to 
x-ray treatment invariably induced re- 
currences. 

Golden and O’Connor (12) reviewed 
the literature on the x-ray treatment of 
filariasis up to 1934 and also reported a 
group of their own cases. They made some 
interesting histological observations on 
worm-containing tissues excised subse- 
quent to irradiation. In these “‘the ap- 
pearance of the dead calcifying worms was 
quite different from that of similar worms 
in unirradiated tissue; giant cells in the 
vicinity of the irradiated worms were 
much more numerous, calcification of the 
parasites was in many instances limited 
to the cuticle instead of extending through 
them, fibrosis around them was composed 
of younger cell forms and was surrounded 
by areas of marked round cell infiltration, 
whereas under ordinary conditions the 
fibrous tissue includes areas of hyalinisa- 
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tion and the round cell infiltration is rel- 
atively slight.”’ 

Commenting on the results of treat- 
ment, Golden and O’Connor observed that 
appraisal is difficult (a) because attacks of 
lymphangitis often subside spontaneously 
for no obvious reasons, even under un- 
favorable circumstances, and (6) attacks 
which were once frequent may spon- 
taneously become very infrequent, not re- 
curring for several years, without any 
treatment. In our own experience, about 
75 per cent of cases showed benefit from 
x-ray treatment, some of the most spec- 
tacular results being in those with very 
painful attacks. We would not, however, 
claim cure or permanent arrest in any. 

Yamaguchi (13) has reported successful 
results in treating filariasis with total- 
body irradiation. He gave courses of 
from 11 to 22 treatments and believed that 
he depressed the reproductive mechanism 
of the worms. He also noted immediate 
reduction in lymphatic induration and 
swelling. We have not used total body ir- 
radiation in any cases. 

The late complications of the disease, 
such as lymphuria, have also been treated 
with apparently excellent results. Golden 
(12) reported a group of cases of chyluria 
treated by irradiation of the kidneys. He 
used doses of 50 to 75 r weekly for four to 
fifteen doses, usually with a rest of a month 
or two after four doses had been given. 
The usual technical factors (200 kv., filter 
of 0.5 mm. copper and fields 20 X 20 cm.) 
were employed. The cases were fol- 
lowed for one to three years; in all 
of the 7 treated, the chyluria ceased 
during treatment; 4 patients remained 
well for periods as long as three years; 
there were 2 recurrences and one death 
from accidental causes soon after treat- 
ment terminated. 

Onchocerciasis and Loiasis are two types 
of filariasis less common than the above. 
Onchocerciasis is due to Onchocerca volvulus 
(the blinding filaria). Patients show ten 


der subcutaneous nodules, especially on the 


head, and sometimes keratitis and blind- 
ness. An itching lichenoid dermatitis may 
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Dracontiasis. Calcified guinea-worm (Dra- 


Fig. 2. 
cunculus medinensis) in the leg of an adult male. In 
other sites, such as the thoracic wall, the worm may be 
coiled up and appear as a localized calcific opacity. 
From Beal (14 


develop. The condition is seen in West 
Africa and Central and South America. 
Loiasis is due to Filaria loa loa. The pa- 
tients have subcutaneous swellings, and 
the parasite may migrate to the sub- 
conjunctival tissues. It is to be noted that 
the ‘‘blinding’”’ filaria causes intrinsic eye 
changes due to migration of microfilariae 
into the eye structures, while the Loa /oa 
merely causes temporary inconvenience 
(when the worm passes across the sub- 
a rather striking ep- 


conjunctival tissues 
motion 


isode, well recorded in colored 
pictures). 

Dracontiasis is due to Dracunculus med- 
inensis, the guinea-worm, formerly classi- 
fied as Filaria medinensis, and for that 
reason considered in this section. The 
male worm is about 2 cm. in length, and 
the female from 15 to 100 cm.! Each 
measures from 1 to 2 mm. in diameter. 
They may produce no symptoms until the 
skin over them is punctured, usually at the 
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Fig. 3. 


pulmonary markings (? pneumonitis), especially on the right side. 
with hemoptysis, cough, weakness, and pain in the lower chest for about six months. 
Sputum negative for acid-fast organisms and positive for ova 


four months of jungle training in British Samoa. 
of P. westermani. 


examination of the bones and soft tissues of these areas was negative. 


provement. 


If re- 


point of emergence of the head. 
tained after it dies, the worm often calcifies 
and appears as a segmented, linear, or 


coiled shadow. Beal (14) and others have 
reported the occurrence of these calcified 
worms in the leg, chest, and abdomen. 
Their large size renders them readily recog- 
nizable, their favorite location being in the 
subcutaneous tissues of the leg (Fig. 2). 
Castay (15) has reported them in the 
scrotum, the posterior thoracic wall, and 
the left supraclavicular region: in the 
first two areas they produced changes re- 
sembling cold abscesses. 
DISTOMIASIS 

The diseases grouped under the heading 
distomiasis are due to trematodes or flukes. 
Intestinal distomiasis is due to a variety of 
trematodes, especially Fasciolopsis buski. 
In cases of this latter type, edema may 
supervene on prolonged diarrhea. 

Hepatic distomiasis is due commonly 


Paragonimiasis (pulmonary distomiasis due to Paragonimus westermani). 


Patient also had pain in the left leg and groin with transitory cutaneous ulcers. 
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Accentuation of the basal 
The patient was a male, aged twenty-four, 
Symptoms developed after 


Roentgen 
The clinical course was one of slow im- 


to Clonorchts sinensis. Liver enlargement, 
jaundice, etc., are seen. 

Pulmonary distomiasis is due to Para- 
gonimus westermani. The worm is actually 
found in many of the organs besides the 
lung, but pulmonary symptoms tend to 
predominate. Ova may be recovered from 
both sputa and excreta: they are small, 
brown, and operculated (measuring from 
65 to 100 microns in length). The fluke 
itself measures about 8 mm. in length and 
2 mm. in thickness. In chronic cases it 
causes small cystic lesions in the lungs, 
with associated inflammation and ulcera- 
tion. Roentgenograms may reveal nod- 
ular thickening of the pulmonary markings, 
especially in the lower lobes, with variable 
degrees of bronchiectasis and even cavita- 
tion. The concomitant blood spitting 
gives rise to the term ‘‘endemic hemopty- 
Undoubtedly a better term is para- 
Four clinical types are 
lympho- 


sis.”’ 
gonimiasis (16). 


recognized: (1) a generalized 
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nodular type, with fever, adenopathy, and 
cutaneous ulceration; (2) a pulmonary 
type, with cough, chest pain, bloody or 
purulent sputum, and variable roentgen 
changes in the lungs; (3) an abdominal 
type, with pain, tenderness, variable de- 
grees of diarrhea, hepatomegaly, and other 
findings; (4) a cerebral type, with various 
convulsive, paretic, or other manifesta- 
tions. It is reported that in some sections 
of Japan, cerebral paragonimiasis is in- 
cluded in the routine differential diagnosis 
of cases of epilepsy. 

We have seen 8 cases of pulmonary para- 
gonimiasis in personnel returning from the 
South Pacific area and have made com- 
plete roentgen examinations of the lungs in 
all of them. Only 2 showed significant 
degrees of nodular thickening of the basal 
pulmonary markings, bilaterally. The 
findings were not in the least diagnostic 
per se, but in conjunction with the history 
of intermittent cough and hemoptysis plus 
appropriate exposure, they were of some 
value in diagnosis (Fig. 3). In all 8 cases, 
the eggs were found in the sputa. None 
showed gross bronchiectasis, nor were the 
“shadows of the fluke’ ever visible in any 
of the films. Miller and Wilbur (17) have 
described in detail the clinical features of 
3 of these cases and are responsible for 
bringing our attention to this unusual con- 
dition. In two of their patients severe 
and persistent thrombophlebitis of the 
legs was present. In none were cerebral 
symptoms prominent. 

Schistosomiasis is due to a group of blood 
flukes. Three types are seen in man: 
bilharziasis or endemic hematuria, due to 
Schistosoma hematobium; rectal or in- 
testinal bilharziasis, due to S. mansoni; 
oriental schistosomiasis, due to S. japon- 
cum (with which type liver symptoms pre- 
dominate). 

In infested countries, a high percentage 
of the population is afflicted with bilharzia 
(native involvement running up to 60 per 
cent). The mode of infection is through 
an abrasion in the skin. All organs of the 
body are affected, the genito-urinary and 
gastro-intestinal tracts being the most com 
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Bilharziasis. Calcified ova in submucosal 


Fig. 4. 
tissues of bladder and ureters, in an adult male with 
urinary bilharziasis, due to Schistosoma hematobium 
Note the faint calcific streaks in portions of the 
ureteral walls. From Ragheb (18). 


monly and most severely involved. The 
clinical diagnosis is said to be simple, the 
principal symptom being bleeding from 
the urinary or gastro-intestinal tract. The 
diagnosis is confirmed by finding the ova in 
the excreta. The ova are deposited in the 
submucosa, giving rise to ulceration and 
which can be 


subsequent calcification, 
Two forms 


shown roentgenographically. 
of reaction are seen: calcific streaks in 
the walls of involved areas; oval densities 
like stones or calcified papillomata. 

The first form is predominant in the 
bladder and ureters. The second form is 
found commonly in the intestines and the 
kidneys. Papillomas in the intestinal tract 
are not usually calcified, except in the 
region of the appendix. Those occurring 
in the kidneys are usually calcified, causing 
shadows which resemble stones. The cal- 
cifications in the urinary tract are fixed in 
position and may not increase in size even 


in the course of years. They do not en- 
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Fig. 5. Cysticercosis. Calcified cysticerci in the 
skeletal muscles of a male, aged thirty-eight. This 
patient also had calcified cysts in the soft tissues of the 
neck, the thoracic wall and the abdomen. His approxi- 
mate date of infestation was fifteen years previously. 
Autopsy proof. Note: The calcified cysticerci often 
vary greatly in shape and size. They may be oval, 
circular or triangular in shape, from 0.2 to 5 mm. in 
diameter, and from 0.2 to 20 mm. in length. In the 
brain they tend to be small and spotty (from 1 to 3 
mm. in diameter). From Brailsford (21). 


croach on the lumen, as they are embedded 
in the mucosa. The calcified papillomas 
are readily seen roentgenographically, the 
uncalcified ones by the aid of opaque media. 
The bladder (Fig. 4) is usually the first 
organ to show evidence of disease (18). 

Cases of pulmonary nodulation, due 
to ova or adult worms reaching the lungs, 
and resembling miliary tuberculosis, have 
been reported in both the urinary (5S. 
hematobium), and the intestinal (.S. man- 
sont) forms of the disease (19, 20). 


TENIASIS 


This group of diseases is due to cestodes 
or tapeworms. 
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Diphyllobothrium latum, the broad tape- 
worm, causes few serious symptoms except 
anemia. It measures from 2 to 10 meters 
in length. 

Taenia solium, the pork tapeworm, 
causes variable symptoms, usually mild. 
It measures about 2.5 cm. long. Its larval 
form, Cysticercus cellulosae, causes cysti- 
cercosis. Cysticercosis is usually acquired 
by eating ‘‘measly’’ pork and may be as- 
sociated with serious symptoms. The 
larvae may occur in any organ in the body, 
but especially in the brain and eye, and 
symptoms vary accordingly. In the brain, 
they may cause epilepsy; in the eye, visual 
aberration; in the muscles, rheumatism, 
etc. When calcified, which rarely occurs 
until at least five years after infestation, 
the larvae become visible on roentgeno- 
grams. In the brain they show as small 
opacities, 1-3 mm. in diameter, scattered 
through the substance of the organ. In 
the muscles (where they are much more 
apt to become calcified than in the brain) 
they usually appear as ovoid densities, 
about 2 X 10 mm., lying in the direction 
of the muscle fibers (Fig. 5). They range 
in number from one to several thousand 
in a single patient, and may vary greatly 
in size and shape (21, 22). In the dif- 
ferential diagnosis of brain lesions, tu- 
berous sclerosis may be considered but does 
not show any associated skeletal muscle 
calcifications. There are other unusual 
inflammatory and degenerative cerebral 
conditions in which patchy calcification 
occurs, but space does not permit their 
consideration here. In the differential 
diagnosis of muscle calcification there is 
usually little difficulty: in trichinosis the 
calcified areas are only about 1 mm. in di- 
ameter; in calcinosis interstitialis they are 
usually linear and diffuse. 

Taenia saginata, the beef tapeworm, oc- 
curs in man only in adult form and is not 
associated with any specific findings of im- 
mediate interest. 

Taenia echinococcus (now know as Echin- 
ococcus granulosus), the dog tapeworm, 
occurs in man only in its larval form, caus- 
ing hydatid disease or echinococcosis. 
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While not strictly speaking a tropical 
disease, this condition occurs sufficiently 
often in persons returning from overseas 
(especially Australia and Iceland) to be 
worth considering here. The echinococcus 
or hydatid cyst is formed by liquefaction 
of the larva after it has invaded the tissues. 
It grows slowly and its wall is composed of 
two layers, an external laminated cuticle 
and an internal germinative layer, a fact 
of diagnostic value in some pulmonary 
hydatids (23). The cysts may be simple or 
complex; some are sterile; some become 
secondarily infected. They may rupture 
into hollow viscera, such as bronchi, in- 
testinal tract, biliary tree, and urinary 
tract. 

Hydatid cysts occur most frequently 
in the liver (over 50 per cent of cases.) 
They also occur in the lungs, pleura, ab- 
dominal viscera, bones and, rarely, in the 
nervous and cardiovascular systems. Some 
are small and symptomless; others are 
large and produce serious symptoms. In 
solid viscera, such as the liver, cysts tend to 
undergo calcification of their walls, while 
in non-resistant organs, such as the lungs, 
they rarely or never do so. In bone, a 
patchy cystic appearance develops, re- 
sembling fibrocystic disease or osteolytic 
metastatic carcinoma; the ribs and pelvis 
are common sites. In the brain the diag- 
nosis has been made by aspiration and air 
filling. In the lungs, well defined circular 
opacities occur; they may be quite large 
but usually vary from 3 to 8 ecm. in di- 
ameter. Bone and lung lesions may co- 
exist. 


TROPICAL TREPONEMATOSES 

The tropical treponematoses include 
yaws, pinta, and bejel, all granulomatous 
diseases due to treponemata, and rarely 
seen in this country. In the chronic or 
late stages, lesions of bones and viscera 
may occur, similar to those seen in syph- 
ilis. We have seen one case of yaws in an 
officer who accidentally infected a finger 
while in the South Pacific area. He de- 
veloped a nodular granuloma at the site of 
inoculation, with regional adenopathy and 
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a rash; Treponema pertenue was found on 
dark-field study. The lesion regressed 
promptly with bismuth treatment. In 
some endemic areas, peculiar tertiary forms 
of yaws are seen: (a) goundou, a chronic 
sclerosing osteoperiostitis of the superior 
maxillae, and (6) gangosa, a destructive 
ulcerating process of the nose and palate, 
especially of the cartilaginous portions. 
Gangosa may also be due in rare instances 
to cutaneous leishmaniasis. The x-ray 
appearance of such advanced lesions is 
readily visualized. 

Pinta, due to 7reponema carabeum, is 
seen in Cuba, Mexico, and Central and 
South America. It may result in various 
visceral lesions similar to those of tertiary 
syphilis, including aortic aneurysm. There 
are no characteristic roentgen findings. 


TOXOPLASMOSIS 


In toxoplasmosis, a rare condition due to 
a sporozoan, the Toxoplasma (probably of 
the Haemosporidia group), various cerebral 
and pulmonary lesions of radiological 
interest have been reported. In infantile 
toxoplasmosis diffuse cerebral calcifica- 
tions may occur, in association with 
symptoms of encephalomyelitis. The cal- 
cifications are usually bilateral, vary from 
1 to 3 mm. in diameter, and are located 
in the cerebral hemispheres; curvilinear 
streaks may be present in the basal ganglia. 
Areas of demineralization in the diaphyseal 
ends of the long bones and of pneumonitis 
in the lungs have been noted. In adult 
toxoplasma infections, bilateral pulmo- 
nary infiltration, of a type similar to that 
occurring in influenzal pneumonia, may 
be seen. Lesions of the heart muscle and 
skeletal muscles (presumably granuloma- 
tous infiltrates) are also reported. 


LEPROSY 


Leprosy is largely of academic interest 


in this country. It is to be remembered, 
however, that in cases of the neural type, 
various degrees of concentric atrophy of 
the phalanges and small bones of the hands 
and feet are seen. This concentric atrophy 
may result in spontaneous amputations 
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and other deformities (24). These are 
not entirely diagnostic, however, since 
similar findings are present in some other 
neurotrophic disorders and in certain 
peripheral vascular diseases. Rarely, true 
leprous granulomata occur in the bones; 
these produce the same roentgen changes 
as other granulomata. 


MISCELLANEOUS LESIONS 


Tropical Ulcers: Various types of trop- 
ical ulcers (sloughing phagedena) may be 
encountered, especially of the feet, hands, 
and face. These are commonly due to 
spirochetal and bacillary organisms. They 
often extend to adjacent bones and joints. 
X-ray changes are those of a severe in- 
fectious osteitis or osteoarthritis. In re- 
cent months there have been reports of 
pathogenic diphtheria bacilli being found 
in some tropical ulcers and desert sores. 
These have occasionally been virulent and 
associated with characteristic paralyses and 
other symptoms. 

Ainhum is clinically equivalent to spon- 
taneous amputation of the little toe; it is 
apparently a neurotrophic disorder. Films 
show atrophy or disappearance of the 
phalanges. 

Madura foot, or mycetoma, is a fungus 
infection, usually involving the foot and 
resulting in chronic swelling, ulceration, 
and sinus formation. The bones and 
joints show varying degrees of destruction 
and osteoporosis. 

Acne vulgaris and Epidermophytosis. 
These quite non-tropical disorders show a 
tendency to special and severe types of 
exacerbation under some tropical con- 
ditions. Since x-ray treatment is often 
an important factor in their alleviation 
or cure, they are mentioned here. They 
are a prolific source of hospitalization of 
otherwise healthy young men. Many 
cases respond promptly to small doses of 
roentgen radiation (50-150 r), repeated 
weekly for four to eight weeks. 


SUMMARY 


Some tropical diseases of importance to 
the radiological consultant are reviewed. 
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The pleomorphic symptoms exhibited 
by many of them are stressed. 

Two aphorisms well known to clinicians 
are repeated: “In any person returned 
from the tropics who becomes ill, suspect 
malaria’ and ‘Before a disease can be 
diagnosed, it must be thought of.” 

The principal diagnostic features of 
some tropical diseases include findings of 
considerable radiological importance. In 
the treatment of a few of them, the 
judicious use of irradiation is of value. 


REFERENCES 


1. SrrRonNG,R. P.: Stitt’s Diagnosis, Prevention and 
Treatment of Tropical Diseases. Philadelphia, Blakis- 
ton Co., 6th ed., 1943. See also MANSON-Banr, P. H.: 
Malaria in Wartime. Brit. M. J. 2: 461 and 489, Oct. 
17 and 24, 1942; Weep, L. H.: Critical Antimalarial 
Problem and Its Solution. J. A. M. A. 120: 1043-1044, 
Nov. 28, 1942. 

2. Russe.u, P. F.: Malaria and Its Influence on 
World Health. Bull. New York Acad. Med. 19: 599- 
630, September 1943. 

3. DHAYAGUDE, R. G., AND PURANDARE, N. M.: 
Autopsy Study of Cerebral Malaria with Special Refer- 
ence to Malarial Granuloma. Arch. Path. 36: 550- 
558, December 1943. 

4. Be ., J. C.: Further Consideration of the Roent- 
gen-Ray Manifestations in Amebic Infections of the 
Large Bowel. Radiology 32: 332-339, March 1939. 
5. Krause, G. R., AND CRILLYy, J. A.: Roentgeno- 
logic Changes in the Small Intestine in the Presence of 
Hookworm. Am. J. Roentgenol. 49: 719-730, June 
1943. 

6. YENIKOMSHIAN, H. A., AND SHEHADI, W. H.: 
Duodenal Ulcer Syndrome Caused by Ankylostomiasis. 
Am. J. Roentgenol. 49: 39-48, January 1943 

7. Berk, J. E., Wooprurr, M. T., AND FREDIANI, 
A. W.: Pulmonary and Intestinal Changes in Stron- 
gyloidiasis. Gastroenterology 1: 1110-1111, December 
1948. 

8. MucHAe.L, P.: Hazards of Tropical Diseases. 
Bull. Am. Coll. Surgeons 28: 154-156, June 1943. 

9. CHRISTOPHERSON, J. B.: Radioscopical Diagnosis 
of Filariasis. Brit. M. J. 1: 808, May 4, 1929 

10. O’ConNnor, F. W., Go_pen, R., AND AUCHIN- 
cLoss, H.: Roentgen Demonstration of Calcified Filaria 
bancrofti in Human Tissues. Am. J. Roentgenol. 23: 
4194-502, May 1930 

11. Buruans, R. A., Camp, J. D., Butt, H. R., 
AND CRAGG, R. W.: Lymphangitis of Suspected Filarial 
Origin. U. S. Nav. M. Bull. 42: 336-340, February 
1944. 

12. GoLpeEn, R., AND O'Connor, F. W.: Roent- 
gen Treatment of Filariasis; Chyluria; Filarial Lym- 
phangitis. Tr. Roy. Soc. Trop. Med. & Hyg. 27: 385 
398, January 1934. 

13. WYamaGucui, J.: Filariasis. 
1575 (foreign letter), 1933. 

14. Berar, A. M.: Calcified Guinea-Worm (Dracun- 
culus medinensis): Report of Five Cases. Am. J. 
Roentgenol. 39: 210-215, February 1938 

15. Castay, J.: Un cas de macro-filaire (ou ver de 
Guinée) révelée par la radiographie. J. de radiol et 
d'électrol. 21: 455-456, October 1937. 

16. Muscrave, W. E.: Paragonimiasis in the 
Philippines. Philippine J. Sc., 2: 15-65, 1907. 


J. A. M. A. 101: 





Vol. 44 


17. Muicver, J. J., JR... AND Wi_BurR, D. L.: Para- 
gonimiasis (Endemic Hemoptysis): Report of Three 
Cases. U. S. Nav. M. Bull. 42: 108-117, January 
1944. 

18. RAGHEB, M.: Radiological Manifestations 
in Bilharziasis. Brit. J. Radiol. 12: 21-27, January 

39. 
— Suaw, A. F. B., AND GHAREEB, A. A.: Patho- 
genesis of Pulmonary Schistosomiasis in Egypt, with 
Special Reference to Ayerza’s Disease. J. Path. & 
Bact. 46: 401-424, May, 1938. 

20. MANIZER, F.: Latent Pulmonary Disease in 
Intestinal Bleeding. Puerto Rico J. Pub. Health & 
Trop. Med. 15: 111, 1939. 


TROPICAL DISEASES OF INTEREST TO THE RADIOLOGIST 13 


21. BRattsForp, J. F.: Cysticercus cellulosae 
Its Radiographic Detection in Musculature and Cen- 
tral Nervous System. Brit. J. Radiol. 14: 79-93, March 
1941. 

22. MacArtuur, W. P.: Cysticercosis as Seen in 
the British Army, with Special Reference to Production 
of Epilepsy. Tr. Roy. Soc. Trop. Med. & Hyg. 27: 
343-363, January 1934. 

23. Evans, W. A.: Echinococcus Cyst of the Lung 
Radiology 40: 362-366, April 1943. 

24. CHAMBERLAIN, W. E., Wayson, N. E., AND 
GARLAND, L. H.: Bone and Joint Changes of Leprosy: 
Roentgenologic Study. Radiology 17: 930-939, No- 
vember 1931. 





Osteoporosis Circumscripta Cranii: Its Pathogenesis and 
Occurrence in Leontiasis Ossea and in Hyperparathyroidism' 
FRANK WINDHOLZ, M.D. 


San Francisco, Calif. 


HE PATHOGENESIS and classification of 

the large, irregular, circumscribed areas 
of osteoporosis of the cranium first described 
by Schiiller? were for some time subjects 
of mere speculation. Schiiller (14, 15) 
himself did not originally point out the in- 
trinsic significance of his striking radiologi- 
cal findings. Soon, however, Sosman (17, 
18) provided histologic observations indi- 
cating a relationship between osteoporosis 
circumscripta and Paget’s disease. Fur- 
ther clinical and radiological investigation 
seemed to corroborate this evidence to a 
great extent, and osteoporosis came to be 
generally considered as an atypical form or 
precursor of Paget’s disease, ‘“‘probably the 
absorptive or destructive phase with the 
(17). 


productive phase held in abeyance”’ 
Its occurrence solely in the skulls of per- 
sons suffering from Paget’s disease was 
thought to be related chiefly to the pecu- 


liarities of the diploic circulation, the 
cranial architecture, and the statics of the 
bones of the cranium (6). 

Subsequent histologic studies, however, 
did not unanimously support the view that 
circumscribed osteoporosis is without ex- 
ception an early or atypical form of Paget’s 
disease of the skull. While a group of ob- 
servers (2, 16, 20) microscopically verified 
the identity of the two conditions in four 
cases, Schmorl’s (13) interpretations were 
different. In the skulls of five persons 
who had been suffering from Paget’s dis- 
“ase he saw gross as well as microscopic 
departures, which he identified as the re- 
sults of circulatory disturbances. They 
seemed to resemble hemorrhagic infarc- 
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? Kasabach and Gutman (6) called attention recently 
to the fact that Sherwood Moore (10) observed osteo- 
porosis circumseripta in a case of Paget's disease in 
192%. Moore later confirmed this statement (11) 


tions rather than the anatomical changes 
characteristic of Paget’s disease. In gross 
appearance they corresponded to the funda- 
mentals of osteoporosis circumscripta. A 
similar observation was made by the pres- 
ent writer (20). Ina verified case (Case IT) 
of osteoporosis he saw discolored areas of 
deep reddish hue in the cranium, which re- 
vealed microscopically an unusual hyper- 
emia, small hemorrhages into the bone 
marrow, and advanced decalcification of 
the bone tissue, but no signs of Paget’s dis- 
ease. A third group of pathological find- 
ings, reported by Schellenberg (12), and 
later Guillain, Ledoux-Lebard, and Lere- 
boullet (3), bore more resemblance to 
osteitis fibrosa than to Paget’s disease. 

A review of the literature shows that 
clinically about 60 per cent of the published 
cases of osteoporosis circumscripta have 
been associated with Paget’s disease; 20 
per cent, however, were connected with 
leontiasis ossea or bony tumors of the 
maxilla and not with Paget’s disease. 
In the remaining 20 per cent the skull only 
was examined and not the entire skeleton; 
consequently, no statement can be made 
concerning the presence or absence of Pag- 
et’s disease in these patients. 

It seems, therefore, that leontiasis ossea 
constitutes the second largest group of 
abnormalities in which osteoporosis cir- 
cumscripta occurs, and the coincidence of 
these conditions is so frequent as to have 
definite significance. Yet this association 
did not substantially increase our knowl- 
edge of osteoporosis, nor did it change our 
conception of its pathogenesis, despite re- 
peated attempts (1, 6) to emphasize the 
connection between the two conditions. 
This failure to influence opinion concern- 
ing the causative relation between osteo- 
porosis and Paget’s disease may be due to 
the confusion in the identification of leon- 
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tiasis ossea itself. In one of the cases 
reported by Kasabach and Gutman (6), 
for instance, in which osteoporosis was 
associated with a condition believed to be 
leontiasis ossea, the latter was variously 
interpreted as leontiasis ossea, Paget’s 
disease, osteitis fibrosa, osteofibroma, and 
osteoma. In fact, it is not until recent 
years that progress has been made in the 
differentiation and classification of the 
various types of this rare disease (7, 19). 
It is thought today that probably more 
than a third of the cases described and 
published as leontiasis ossea were in fact 
Paget’s disease, while another large group 
was found to be osteitis fibrosa cystica 
(type von Recklinghausen). The true 
form, called type Virchow, proved to be 
the rarest of all conditions published under 
the denomination of leontiasis ossea. It 
is not unlikely, therefore, that in some 
cases in which osteoporosis was associated 
with a disease considered to be leontiasis 
ossea we were in reality confronted with 
Paget’s disease. ‘This may be the reason 
why so little consideration was given to 
those remarkable observations which 
might have changed our concept of the 
pathogenesis of osteoporosis circumscripta. 

Recently, the author had the oppor- 
tunity to observe the occurrence of osteo- 
porosis circumscripta in a case of histo- 
logically verified leontiasis ossea (type 
Virchow). 


Case I: A 63-year-old white woman had been 
suffering since 1921 from repeated dental infections 
and from sinus trouble. At that time x-ray exami- 
nation supposedly revealed that parts of the bone 
of the upper jaw were “‘filling in.” In 1931 the pa- 
tient noticed that her right cheek bone was becoming 
more prominent. In 1934 her upper gum began to 
grow thicker and the left cheek began to protrude. 
Several sinus operations were performed and a num- 
ber of teeth were extracted. Each instrumentation 
seemed to the patient to aggravate the condition and 
to increase the size of the maxilla. On admission 
(1944) the cheek bones, especially the area of the 
zygoma, on both sides, were prominent. The eyes lay 
deep in the facial bones. The gums were thickened 
up to 2 cm., covering almost entirely the few remain 
ing teeth. The face was stiff, moving but little when 
the patient spoke and having a mask-like appearance 
(Fig. 1). There was no tenderness over any part of 





OSTEOPOROSIS CIRCUMSCRIPTA CRANII 





Fig. 1. Case I: Portrait of patient with leontiasis 
ossea, showing protrusion of maxillary areas on both 
sides and greatly thickened gums. 


the face and the percussion note over the cranial 
vault was not abnormal. There was present a 
smooth elevation in the right parietal area, protrud- 
ing a few millimeters above the level of the bone. 

Other findings were of no significance. No im- 
pairment of vision or hearing was noted, and no 
abnormalities of the extremities were observed. 
No evidence of Paget's disease was discovered in any 
part of the skeleton. 

The Wassermann reaction was negative. The 
blood count was within normal limits. Blood 
chemistry (followed up for three months): calcium 
13.5-7 mg.; phosphorus 4.0-7.0 mg. per 100 c.c. of 
serum; phosphatase activity 8-12 Bodansky units. 

The x-ray examination revealed an extensive 
thickening of almost all the bones of the face, result 
ing in a marked protrusion of the zygomatic regions 
and of the anterior walls of both maxillary sinuses. 
rhe lateral wall of the antrum and the alveolar proc 
ess on both sides were remarkably thickened, rela 
tively translucent, revealing, however, some denser 
areas in the vicinity of the remaining teeth. The 
nasal cavity, too, was narrow, and all the sinuses 
rhe bones of the base of the skull 
were not visibly changed. The sphenoid sinus was 
small and partly filled out by bone (Fig. 2). 

Phe skull was symmetrical; the thickness of the 
he sutures were ob 
There was 


were obscured 


vault measured about 7 mm 
literated, The inner table was smooth 


a large irregular defect involving the right half of 
the frontal bone and parts of the parietal and 
occipital bones on the right. It was irregularly 
bounded and went through the obliterated sutures 





16 FRANK WINDHOLZ 


Fig. 2. Case I: Postero-anterior view of the skull, 
showing considerable thickening and sclerosis of the 
maxilla and of the malar bones. Partial obliteration 
of the maxillary sinuses and of the nasal cavity. 
Osteoporosis circumscripta indicated by arrows. 


without changing its outlines. In the area of the de- 
fect both the internal and external table had become 
thinner, and almost the entire thickness of the bone 
was formed by the diploe. This contained little cal- 
cium and consequently a large defect was observed 
in the roentgenograms of the vault (Fig. 3). 

The skeleton was carefully studied fluoroscopi- 
cally ; roentgenograms were made of the spine, pelvis, 
and lower extremities and no abnormalities were dis 
covered. 

On Jan. 6, 1944, a biopsy was done in the area of 
the alveolar process of the right maxillary second 
incisor and cuspid. The patient believed that this 
area was steadily getting thicker. The surgeon no- 
ticed that the bone was remarkably soft. The speci- 
men obtained was dark red, and fine bone spicules 
were palpated in the rough cut surface. 

Histologic examination (Figs. 4-5), of which we 
shall publish a more detailed record later, showed 
the normal bone structure to be replaced by irregu 
larly distributed bone lamellae embedded in fibrous 
marrow. The structure of the lamellae consisted of 
a system of haversian canals with many lamellae 
parallel to the surface. The bone cells were small 
but of regular proportion and outline and evenly dis 
tributed. No signs of mosaic structure or of dark 
connecting lines could be discerned. Signs of intense 


new formation of bone lamellae were present. Tre 
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quently the surface of the spicules was surrounded 
by a layer of osteoblasts and in other parts of the 
specimen by osteoid layers. Osteoid tissue was 
also seen in the fibrous marrow. A number of giant 
cells of osteoclast type were lying in Howship’s 
lacunae. Newly formed bone lamellae were some- 
times found in the vicinity of quiescent bone struc- 
tures without osteoblasts or osteoclasts on their 
surface. The connective tissue replacing the bone 
marrow contained some inflammatory cells, some 
psammoma bodies, and relatively few capillary blood 
Additional findings were irregular areas of 
complete bone resorption (Fig. 6). The latter did 
not contain bone tissue, marrow, or blood vessels, 
but were filled out by fine granular eosinophilic 
material. 

The histologic diagnosis was, therefore, as follows: 
“Complete transformation of the bone tissue with 


vessels. 





Fig. 3. Case I: Lateral view of the skull. Bound- 
aries of the osteoporosis circumscripta indicated by 
arrows. Circumscribed density in occiput corresponds 
to the palpated elevation on the skull. 
hyperplasia due to osteoblast activity and simple 
metaplasia; fibrous bone marrow containing in- 
flammatory cells and capillary blood vessels; bone 
resorption by osteoclasts with formation of small 
There were no changes present suggesting 
Paget's disease. 

Comment; The possibility of Paget's 
disease in this case was excluded by clinical, 
radiologic, and histologic investigation. 
Had leontiasis ossea invaded the cranium, 
as might have occurred, then bony hyper- 
plasias or hyperostoses would have re- 
sulted instead of osteoporosis. We have, 
consequently, to regard the osteoporo- 
sis in this particular case as secondary to 
leontiasis ossea but not intimately and 
topically connected with it. 


cavities.” 
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Case I: Photomicrographs of biopsy specimen from the gum, showing fibrous 


Figs. 4 and 5. 
marrow; new formation of bone lamellae by osteoblast activity; osteoid tissue in the bone mar 


row; bone resorption by osteoclasts. The lower view shows the inflammatory cell reaction and 


psammoma bodies in the fibrous marrow. 
17 
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Pathologically two forms of osteoporo- 
sis circumscripta are known. One repre- 
sents circulatory disturbances, the other 
Paget’s disease. Their radiologic signs 
are identical, and these same signs occur 
in the vault in cases of leontiasis ossea. 
Sinceno pathological findings other than the 
aforementioned ones have ccme to light, 
and as Paget’s disease was excluded in our 
case, we have to assume that the anatomic 
basis of the osteoporosis circumscripta in 
this particular instance was hemorrhagic 
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porotic lesions are investigated pathologi- 
cally before Paget’s disease is established in 
them, they will reveal, under the micro- 
scope, primary changes, such as hemor- 
rhages, hyperemia, and decalcification, 
despite the fact that the patient has been 
suffering from Paget’s disease. At a later 
date, Paget’s structures might be found. 
Radiological studies follow similar lines. 
Osteoporosis occurring in diseases other 
than Paget’s disease will not reveal Paget's 
structure but will most likely remain in 


PY Od . %, 
ap es > hg 


.- 
-, BY 


Fig. 6. Case I: Cavity of resorption with liquefaction of small areas of the bone marrow. 


changes based on circulatory disturbances 
and decalcification of the bone tissue. We 
might as well assume that this form of 
osteoporosis is a primitive non-differen- 
tiated common reaction of the cranium 
which in cases of Paget’s disease may be 
secondarily transformed into mosaic struc 
tures and fibrous bone marrow. ‘This 
might happen as soon as the disturbed 
statics of the cranium require a bony rein 
forcement of the areas of the osteoporosis 
(sometimes even after as long a period as 
Consequently, if the osteo 


ten years), 





a primitive stage, unless the leontiasis 
ossea or other primary bone lesion asso- 
ciated with its occurrence encroaches upon 
the osteoporotic areas. Case II is an ex- 
ample. 


Case II: Radiographs (Figs. 7 and 8) of a 58- 
year-old woman afflicted since her youth with a pe- 
culiar bone condition of the skull, called fibrous osteo- 
dystrophy, and clinically appearing as leontiasis 
ossea, showed extensive hyperostoses of the cranium. 
They were surrounded by wide areas of osteoporo- 
sis, giving the impression that the osteoporosis was 
not a part of the osteodystrophy but a change pri- 
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marily involving the vault. Hyperostoses seemed to 
be established in them as secondary transformations 

Another case of osteoporosis circum- 
scripta associated with bone changes of 
hyperplastic type, namely with hyper- 
parathyroidism, came to our attention a 
short time ago. It has occasionally been 
thought that some connection may exist 
between circumscribed cranial osteoporosis 
and hyperparathyroidism, though they 
were never found to occur together. This 
may be due in part to the fact that skulls 





Fig. 7. Case II: Leontiasis ossea caused by osteo- 


dystrophy. Marked deformity of the face and dis- 
placement of the right orbit by hyperostoses. Oblitera- 
tion of ethmoid and nasal cavities and of the right 
maxilla. 


in hyperparathyroidism are as a whole 
diffusely decalcified, and an additional 
loss of calcium in circumscribed areas is 
less obvious roentgenographically than in 
anormal skull. The only cases in which 


Osteoporosis was thought to be histologi 
cally related to hyperparathyroidism were 
those mentioned above as resembling os 
teitis fibrosa (3, 12). 
not afflicted 


These patients were 


with hyperparathyroidism, 









Fig. 8. 
rounding hyperostoses of the calvarium. 
of osteoporosis marked by arrows. 


Case II: Large areas of osteoporosis sur- 
Boundaries 


and it might be well, indeed, to assume 
that the interpretation of the histological 
findings as osteitis fibrosa represents a 


somewhat generous use of this termi- 
nology. Kasabach and Gutman (6) found 


in one of their cases (No. 20) osteoporosis 
circumscripta of the frontal and occipital 
bones and Paget’s disease of the tibia. 
Examination of the blood unexpectedly 
yielded values more consistent with hyper- 
parathyroidism. A _ parathyroid tumor 
was subsequently removed. Sosman (18) 
made the observation that x-ray irradia- 
tion of the area of the parathyroid glands 
produced a reossification of osteoporotic 
lesions. The mechanism of the action of 
x-rays, however, is not quite clear for, in 
addition to the parathyroid glands, other 
structures have been irradiated at the same 
time. 


Case III: A third case studied by the author was 
that of a 56-vear-old woman, who had suffered more 
than five years from a painful bone condition. At 
the same time she had a chronic kidnev infection 
with stones. One stone had been removed in 1927. 
rhe pains in the bones and joints had increased so 
appreciably in the last two vears that the patient 
became bedridden. Her ribs and pelvis were ex 
tremely tender to the touch 
anemic and all the time had an increased non-pro 
tein nitrogen in the blood 

rhe first roentgenograms of the skeleton were 


She was moderately 


not entirely characteristic of hyperparathyrommdism 
hey were variously mterpreted as metastatic car 
cinosis, Menopausal disturbances, and bone changes 


due to chronic renal deticiency \fter several vears 
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Case III: Circumscribed osteoporosis in 


Fig. 9. 
skull. Boundaries of osteoporosis 


hyperparathyroid 
marked by arrows. 


of observation, however, more or less typical clinical, 
radiological, and biochemical evidence of hyperpara- 
thyroidism became apparent, and after a fracture 
of the right femur, a parathyroid adenoma was re- 
moved (Dr. Eloesser). It measured 3.5 X 2.5 X 2.8 
cm. and weighed 7 gm. Histologic examination 
showed it to be of mixed chief and water-clear cell 
type. The patient’s blood calcium never ex 
ceeded 12.7 mg. per 100 c.c. of serum. The phos- 
phorus averaged between 4.6 and 5.3 mg., and the 
phosphatase activity was 39.3 Bodansky units. 
Three weeks after the removal of the tumor the phos- 
phatase activity decreased to 12 Bodansky units. 
At the same time the blood calcium had a level of 6 
mg. and the phosphorus 2.5 mg. per 100 c.c. of 
serum. Soon after operation tetany developed but 
was controlled by calcium medication, and the clini 
cal condition improved temporarily. 

X-ray examination of the skeleton showed the 
extensive changes common in advanced hyperpara 
thyroidism. There was an extraordinary disturb 
ance in many of the bones, consisting in diffuse 
osteoporosis except in the vertebral bodies, which 
were of increased density. Multiple cysts were 
seen in the innominate bones and in the upper end 
of each femur and in two ribs. The long bones were 
slightly deformed, and the trabeculation of the 
spongiosa was irregular, The skull was symmetrical, 
the calvarium up to 16 mm. thick, with granular 
decalcification and hyperplasia of the diploic layers. 
The inner and outer tables were almost indistinguish 
able, and a fine granular mottled diploe gave an 
appearance characteristic in hyperparathyroidism. 
There was a large circumscribed area of increased 
translucency involving the right frontal, parietal, 
and temporal bones (Fig. 9). Sharp outlines toward 
the posterior portions of the vault gave a distinct 
contrast between the structureless and consequently 
almost calciumless anterior areas of osteoporosis and 
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the fine granular mottled posterior portions of the 
cranium. There was a wide oblique spontaneous 
fracture line through the occipital squama, such as 
occurs occasionally in cases of excessive decalcifica- 
tion in hyperparathyroidism. 


Comment: The localization, outlines, 
and distribution of the osteoporotic areas 
in the cranium in this case of hyperpara- 
thyroidism were similar to those seen in 
Paget’s disease and in leontiasis ossea, 
The osteoporosis developed about five 
years after the first signs of bone changes 
in the cranium were noticed. This corrobo- 
rates our previously expressed opinion 
and might permit us to assume that the 
structural changes caused by hyperpara- 
thyroidism had possibly acted on the circu- 
latory system of the skull in a similar way 
to that of hyperplasias in Paget’s disease 
or in leontiasis ossea. Signs of rapid de- 
calcification of the skull had been observed 
from the beginning. Only later, however, 
as the bone changes were more advanced 
(so as to impair the blood circulation of the 
calvarium), were additional areas of more 
profound decalcification, namely osteo- 
porosis circumscripta, detected. 

Despite the conclusive clinical, radio- 
logical and biochemical findings and the 
presence of the parathyroid adenoma, the 
early course of this case was not entirely 
typical of hyperparathyroidism. The ver- 
tebral bodies were remarkably dense, and 
the reaction of the patient to the para- 
thyroidectomy was slight. We had to as- 
sume that a spontaneous reossification of 
parts of the skeleton had begun before the 
removal of the parathyroid tumor, as in 
the cases of Lindén (8), Jacobs and Bis- 
gard (4), and others. Some _ balance, 
therefore, between the parathyroid ac- 
tivity and the calcium metabolism was at 
that time already established. This would 
explain, too, the development of tetany 
after the removal of the parathyroid tu- 
mor. 

The significance of our findings of cir- 
this hyper- 


osteoporosis in 
parathyroid skull remains, in spite of the 
above diagnostic complications, inasmuch 
as the radiological appearance of the skull 


cumscribed 
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in hyperparathyroidism is not specifically 
characteristic of that disease. It occurs 
as a reaction of bone tissue to rapid decal- 
cification regardless of the cause. 


CONCLUSION 


The coincidence of osteoporosis circum- 
scripta (Schiller) with a proved case of 
leontiasis ossea (type Virchow) and its oc- 
currence in hyperparathyroidism furnish 
conclusive evidence that this condition 


Fig. 10. 
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tiation are not distinguishable from the 
non-differentiated form. (Later, cotton- 
wool structures appear in cases of Paget’s 
disease.) It is not unlikely that occasionally 
encroachment into the cranial vault by 
leontiasis ossea is preceded by osteoporosis 
circumscripta (see Case II). Clinically, 
approximately 60 per cent of the known 
cases of osteoporosis circumscripta are 
connected with Paget’s disease. Other 
associated conditions were leontiasis ossea, 


Longitudinal section of an obliterated blood vessel bordering margins of quiescent and 


growing bone tissue (Case 1). 


cannot be considered as a precursor or an 
atypical form of Paget’s disease, as has 
been thought. It is to be regarded as a 
bone reaction characteristic of the struc- 
tural architecture of the cranium but not 
indicative of a specific disease. Distinc- 
tion can be made histologically between a 
primitive, non-differentiated form (decal- 
cification with hyperemia and other signs 
of circulatory disturbances) and a secon 
dary, differentiated form (in which proved 
Cases were limited to Paget’s disease). 
Radiologically, early stages of differen 


bony tumors of the jaw, hyperparathyroid- 
ism, and brain tumors. 

Concerning the pathogenesis, all find- 
ings converge on circulatory disturbances 
caused by space-occupying lesions near 
the base of the skull or in the facial bones. 


Statistically the bony hyperplasias of 
Paget's disease are most frequent. M_1- 
croscopic serial examination of our biopsy 
specimens occasionally revealed obliter 
ated blood vessels running into areas of 
quiescent bone tissue with no cellular re 


action around the lamellae. The vessels 
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were surrounded by growing bone tissue 
and fibrous marrow (Fig. 10). Areas of 
primitive osteoporosis may undergo struc- 
tural transformation corresponding to the 
demands or pretensions of the statics of the 
vault. In cases of Paget’s disease mosaic 
structures, new formation of bone tissue, 
and fibrous metaplasia of the bone marrow 
may occur microscopically in areas of 
osteoporosis, furnishing the anatomical 
basis of the cotton-wool structures of the 
roentgenograms 


SUMMARY 


1. Osteoporosis circumscripta (Schiil- 
ler) has been described in the skull of a 
63-year-old woman suffering from leon- 
tiasis ossea. Histologic examination of a 
biopsy specimen in this case permitted us 
to classify the lesion as leontiasis ossea 
(type Virchow) and to exclude Paget’s 
disease. 

2. Osteoporosis circumscripta was ob- 
served in the skull of a 56-year-old woman 
with hyperparathyroidism. 

3. Osteoporosis circumscripta cannot 
be regarded as a type of or a phase of Pag- 
et’s disease or of any disease entity. It 
occurs most often in Paget’s disease, how- 
ever, and frequently may be transformed 
into it. The “‘primitive’’ form of osteoporo- 
sis circumscripta, described in this paper, 
is a characteristic reaction of the bones 
of the cranium and is most likely caused 
by circulatory disturbances in the presence 
of bony hyperplasias or of bony tumors 
near the base of the skull. 


Stanford University School of Medicine 
San Francisco, Calif. 
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AREFULLY conducted roentgenographic 
> examination of the hands frequently 
valuable a procedure to 
the roentgenologist as funduscopic observa- 


may be as 
tion is to the ophthalmologist. It is well 
known that the ophthalmoscope often re- 
veals changes in the eyegrounds which 
denote the presence of either generalized 
systemic disease or a localized pathological 
process in some remote portion of the body. 
The fact that similar diagnostic poten- 
tialities are inherent in the skeletal struc- 
ture of the hands and wrists has not been 
so fully appreciated. 

Diagnostic prospecting in the form of 
roentgenographic skeletal survey in search 
of an obscure disease process is a com- 
monly employed procedure, especially in 
pediatric practice. In many instances 
“films of the long bones’’ furnish the key 
to what has previously been a diagnostic 
puzzle. Unfortunately, roentgenograms of 
the hands are often deemed unimportant 
in such a survey, although, in reality, no 
part of the skeleton may be more revealing. 

Examination of the hand is probably the 
simplest of all radiographic procedures, but 
this very simplicity tends to produce laxity 
on the part of the examiner, inattention to 
details of examination, and slipshod tech- 
nical results. The sight of one or several 
phalanges obscured by identification mark- 
ings, clipped film corners, etc., is too often 
the rule rather than the exception. These 
technical blemishes are unsightly and un- 
necessary. On occasion, their presence 
may lead to serious diagnostic errors of 
omission, particularly in infants and young 
children, in whom the metacarpals and 
phalanges are relatively small and notori- 
ously difficult to position. 


_' From the Department of Roentgenology, Univer- 
sity of Michigan, Ann Arbor, Mich. Read by title at 


the Twenty-ninth Annual Meeting of the Radiological 
Society of North America, Chicago, Ill, Dee. 1-2, 
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Significant Skeletal Irregularities of the Hands’ 


JOHN F. HOLT, M.D., and FRED J. HODGES, M.D. 
Ann Arbor, Mich. 
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Todd's splendid monograph (1) on the 
maturation of the hand emphasizes in ef- 
fect the desirability of good film quality 
and it would be of distinct value if it went 
no further. Greater importance lies in the 
fact that this monograph constitutes an 
excellent normal standard with which to 
compare the abnormal. Against this back- 
ground of near perfection in normalcy, it 
seems justifiable to review some of the 
significant skeletal abnormalities of the 
hand, laying particular stress upon those 
carpal, metacarpal, and phalangeal changes 
which reflect the presence of disease else- 
where in the body. 


ENDOCRINE DISEASES 


Some of the unusual manifestations of 
the endocrinopathies are reflected in the 
hands and wrists in such a manner as to 
make the etiologic factor recognizable from 
a study of these structures alone. This is 
true not only of infants and children but of 
adults as well. For example, the roent- 
genographic appearance of the hands in 
acromegaly is so characteristic that the 
presence of a pituitary eosinophilic ade- 
noma may be suspected even in the absence 
of intrasellar erosion. Large, broad, spade- 
like hands with overgrowth of the terminal 
phalangeal tufts, prominence of bony 
protuberances along the shafts of meta- 
carpals and phalanges, and a peculiar soap- 
bubble pattern of distorted trabeculae in 
the bone ends comprise the changes com- 
monly encountered. 

Many disease entities in infancy and 
childhood produce delay in the time sched- 
ule of epiphyseal ossification, but none is 
so profound as that seen in cretinism. In 
addition to retarded bone age, the un 
treated cretin may have bands of increased 
density in the ends of the tubular bones 
such as one might expect to see in lead 


poisoning or osteopetrosis. All of these 
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changes, as well as their dramatic response 
to thyroid medication, are best studied in 
the bones of the hands and wrists. 

The differential diagnosis between cre- 
tinism and mongolian idiocy may be facili- 
tated by accurate interpretation of hand 
roentgenograms. In contrast to delayed 
ossification in the cretin is the relatively 
normal bone development seen in mongol- 
ism. Furthermore, the mongol may pre- 
sent fairly typical anomalies of the hands, 
chief among which is congenital shortening 
of the middle phalanx of a stubby, curved 
fifth finger. This abnormality, which rep- 
resents valuable confirmatory evidence 
when present, was first described by Smith 
(2) in 1806, but references to it in roentgen 
periodicals are not numerous. Recent re- 
views of the subject by Hefke (3) and our- 
selves (4) have convinced us of the worth 
of this sign in the diagnosis of mongolism. 

The ‘‘fibrocystic’’ bone lesions of hyper- 
parathyroidism and _ polyostotic fibrous 
dysplasia, the peripheral degenerative 
changes of progeria, and the congenital 
anomalies, plus alterations in normal epi- 
physeal closure, associated with other 
endocrine dysfunctions constitute just a 
portion of the host of abnormalities in this 
category that are well shown in the bones of 
the hands. Hurxthal and Hare (5) have 
described changes in the metacarpals and 
phalanges which they maintain are prac- 
tically pathognomonic of primary prepub- 
eral hypogonadism. 


CONGENITAL ANOMALIES 


In addition to the anomalies of the hands 
which occur in conjunction with various en- 
docrinopathies, certain other abnormalities 
in this category are worthy of note. 

Dysostosis cleidocranialis is still regarded 
by some as a condition in which defective 
ossification takes place only in bones laid 
down in membrane. It is true that there 


is delayed ossification in the skull, mani- 
fested by multiple wormian bones, large 
fontanelles, and widely separated sutures. 
The clavicles are abnormal, varying from 
gpa to complete absence. 
ut, 


as Brailsford (6) has emphasized, 
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other bones are involved, and chief among 
these, as far as characteristic alterations 
in normal structure are concerned, are the 


hands. The ungual phalanges are short 
and cone-shaped, with failure of the usual 
prominent cancellous tufts to develop 
the same tufts that are so exaggerated in 
acromegaly. The metacarpals, as well as 
the proximal and middle phalanges, have 
supernumerary epiphyses which fuse much 
earlier in life than the normal ones. All 
epiphyses appear broader than normal, so 
much so in the case of the terminal phalanx 
of the thumb that one gains the impres- 
sion that this bone develops from two nu- 
clei. The appearance of the hands in this 
unusual anomalous condition is quite strik- 
ing and truly characteristic. It deserves 
more attention than it has been accorded 
in the past. 

In the hands of the typical achondro- 
plastic dwarf, the second to fifth metacar- 
pals are short, stubby, and of nearly equal 
length. They are more parallel with one 
another than normal and, as in the case of 
the long bones, their ends may be quite 
bulbous. The phalanges likewise are ex- 
tremely short and relatively broad. 

The atypical forms of chondrodystrophic 
dwarfism show more characteristic changes, 
which may be of considerable significance. 
In Morquio’s disease, for instance, the ends 
of the metacarpals and phalanges are 
grossly irregular, and the carpal bones, be- 
sides reflecting delayed skeletal develop- 
ment, have a striking crenated appearance. 
In Hurler’s syndrome (gargoylism), the 
metacarpals in particular are unusually 
short and broad, the middle phalanges have 
an arrowhead configuration, and the trabec- 
ular pattern is very coarse and prominent. 

Arachnodactyly is an interesting familial 
malady, apparently congenital in origin, 
which derives its name from the long, slen- 
der, spider-like fingers which characterize 
this entity. The roentgen appearance of 
the hands is unmistakable and when it is 
identified as such, attention immediately 
should be focused upon the patient's eyes 
and heart. Congenital dislocation of the 
lenses is almost invariably present, and as- 











Figure 2 
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Figure 3 
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sociated congenital heart disease is very 
common. The great length of the meta- 
carpals and phalanges may be still further 
accentuated by the presence of super- 
numerary epiphyses. 


TROPHIC DISTURBANCES 


Roentgenograms of the hands may re- 
flect the presence of syringomyelia, lep- 
rosy, Raynaud’s disease, erythromelalgia, 
thrombo-angiitis obliterans, arteriosclero- 
sis, and diabetes, although it must be 
pointed out that the roentgen signs seen 
in these various diseases are quite similar 
and, therefore, of little differential diagnos- 
tic value. The outstanding feature com- 
mon to all of the above conditions is slow, 
spontaneous amputation of portions of the 
phalanges or perhaps the entirety of one or 
more of these bones. Certain more selec- 
tive diagnostic features have been de- 
scribed (7, 8, 9). 

Scleroderma and acrosclerosis may also 


produce gradual, progressive absorption 
of the distal phalanges of the hands. In 
addition, there may be extensive osteoporo- 
sis of the juxta-articular portions of the 
metacarpals and phalanges, soft-tissue con- 
tracture deformities and, occasionally, soft- 


tissue deposition of calcium salts. The 
combination of these manifestations pro- 
duces a fairly typical roentgen picture, 
which should not go unrecognized. The 
relationship of scleroderma and generalized 
calcinosis is of special interest, and the 
discovery of calcium in soft tissues of the 
hands should focus attention upon other 
regions of the body, especially when asso- 
ciated osseous changes are present. 


CHRONIC GRANULOMAS 


The bones of the hands may be involved 
by any form of non-specific inflammatory 
disease or the various specific granuloma- 
tous processes. Tuberculous dactylitis, 
commonly called spina ventosa because an 
involved metacarpal or phalanx appears 
to be distended by air, produces the most 
characteristic appearance. Identification 
of this lesion may lead to the discovery of 
tuberculosis elsewhere in the body. 
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In 1920 Jiingling (10) described an en. 
tity consisting of multiple cyst-like areas 
of destruction in the bones of the hands and 
feet with adjacent soft-tissue swelling and 
associated lesions of the skin and lymph 
nodes. He felt that this was another mani- 
festation of tuberculosis and gave it the 
name of osteitis tuberculosa multiplex cys- 
tica. We now know that these bone 
changes and the bone lesions occasionally 
associated with Boeck’s sarcoid are one and 
the same. The correlation of sarcoid le- 
sions involving the bones, skin, lymph 
nodes, and lungs has been clearly demon- 
strated, but the etiological relationship to 
the tubercle bacillus is as obscure as ever. 

Attention is called to the fact that the 
bone lesions in Boeck’s sarcoid are not al- 
ways punched-out and cystic in character. 
As Doub and Menagh (11) have pointed 
out, these lesions may begin merely as a 
coarsening of the trabecular pattern, fol- 
lowing which areas of both cortical and cen- 
tral destruction appear. As the disease 
progresses, the destruction may assume ex- 
tensive proportions. 

Granulomatous lesions produced by 
pathogenic fungi may also involve the 
metacarpals and phalanges and, as in sar- 
coid, the findings of such lesions should 
prompt investigation of other regions of 
the body for additional manifestations of 
these diseases. 


PULMONARY OSTEOARTHROPATHY 


The existence of long standing chronic 
pulmonary or mediastinal disease may be 
suspected from a mere clinical inspection 
of the hands when clubbing of the terminal 
phalanges is observed. Roentgenograms 
may reveal the additional element of peri- 
osteal proliferation along the shafts of the 
metacarpals and phalanges—so-called hy- 
pertrophic pulmonary osteoarthropathy. 
The cause of this remote expression of pul- 
monary disease has not been satisfactorily 
explained, but its importance as a diagnos- 
tic sign cannot be minimized. 

Pulmonary osteoarthropathy occurs with 
greater frequency in non-tuberculous le- 
sions of the chest; in fact, we have been un- 
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able to find a single instance of its occur- 
rence in uncomplicated pulmonary tuber- 
culosis in the case records of University 
Hospital. 

Probably the most remarkable feature 
about pulmonary osteoarthropathy is the 
fact that its severity, regression, and prog- 
ress vary directly with the degree of pul- 
monary involvement. Roentgenograms 
of the hands may thus serve as fairly 
accurate indicators of the success or failure 
of any therapeutic procedure directed 
toward the causative pathological process 
within the thorax. Patients in whom the 
pulmonary lesion is entirely eradicated will 
show complete disappearance of the bone 
changes. When, as is much more often 
the case, the pulmonary lesion becomes 
progressively worse, the periosteal prolifera- 
tion becomes accentuated and quite dense. 
In severe cases this dense new bone forma- 
tion is difficult to distinguish from the 
underlying cortical bone. To avoid diag- 
nostic and, more particularly, prognostic 
error, the roentgenologist must be ex- 
tremely careful to make this distinction. 


HEMOPOIETIC AND BLOOD DISEASES 


Among the diseases of the blood and 
blood-forming tissues, hemophilia, leu- 
kemia, and the chronic hemolytic anemias 
may produce valuable roentgenographic 
signs in the osseous system. The moth- 
eaten destructive lesions of leukemia oc- 
casionally are found in the bones of the 
hands but are much more clearly recog- 
nized in the long bones. Hemophilia ex- 
presses itself in the form of articular ir- 
regularities in the larger joints. On the 
other hand, erythroblastic anemia tends to 
involve the entire skeletal system in such a 
manner that its roentgenographic picture 
is unmistakable. In no portion of the 
skeleton is this picture more clearly dem- 
onstrated than in the hand. The metacar- 
pals and phalanges take on a characteristic 
rectangular shape, the medullary canals are 
dilated, and the cortices are thinned. The 
shafts of the bones are traversed by a 
coarse, irregular meshwork of dense, broad- 
ened trabeculae which stands out in bold 
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relief against an over-all background of 
atrophic bone substance. Whereas this 
pattern is seen in the ends of the long bones, 
it is very prominent throughout the entire 
length of the metacarpals and phalanges 
and thus produces a striking effect that 
can be recognized at an earlier stage in the 
disease process. Moreover, the delayed 
ossification that invariably accompanies 
the malady can best be appreciated in the 
carpal bones. 

Only isolated instances of similar bone 
changes have been reported in sickle-cell 
anemia and chronic hemolytic jaundice, 
We have not encountered them in such 
cases as have come to our attention. 


MISCELLANEOUS LESIONS 


The value of roentgenography of the 
hands in the diagnosis and prognosis of the 
various types of chronic non-specific arth- 
ritis cannot be overestimated. Roentgen 
signs of rheumatoid arthritis, consist- 
ing of osteoporosis, reduction of cartilage 
spaces, and areas of subchondral bone de- 
struction, usually make themselves appar- 
ent in the proximal interphalangeal joints 
before they appear in other joints. When 
these changes are seen in and adjacent to 
the distal interphalangeal joints alone, the 
possibility of so-called arthropathia psori- 
atica may be reasonably considered. This 
implication is justifiable because uncompli- 
cated rheumatoid arthritis seldom, if ever, 
involves the distal interphalangeal joints to 
the exclusion of all others. Osteo-arthritis 
usually manifests itself first in the distal in- 
terphalangeal joints, and the ridges of 
osteophytes that appear give rise to the 
classical, clinically recognizable swellings 
known as Heberden’s nodes. 

Gout reflects a disturbance in purine 
metabolism and, although tangible roent- 
genographic evidence of this disease is com- 
monly associated with the feet, the bones 
of the hands may show intramedullary 
and extramedullary destructive changes 
due to adjacent tophi which may be just 
as extensive as those in the lower extremi- 
ties. 

Chondromata and solitary cysts are not 
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uncommonly encountered in the bones of 
the hand. Curiously enough, the occur- 
rence of chondromata in the hands is oc- 
casionally associated with the presence of 
similar lesions in other bones. Other neo- 
plastic lesions appear so rarely in the hand 
bones that they will not be considered. 

Osteopoikilosis, osteopetrosis, and mel- 
orheostosis are some of the additional 
abnormalities that are occasionally en- 
countered in the hands and wrists. The 
roentgen appearance of each of these en- 
tities is characteristic enough to permit 
accurate diagnosis from hand roentgeno- 
grams alone. Tuberous sclerosis some- 
times produces rarefactions in the pha- 
langes. 


SUMMARY 


An attempt has been made to focus 
well deserved attention upon roentgeno- 
grams of the hand as a source of important 
diagnostic information. In addition to 


purely local pathological processes, the al- 


terations of normal carpal, metacarpal, 
and phalangeal structure which reflect the 
presence of remote systemic disease en- 
tities are worthy of careful consideration. 
A single dorsal-palmar projection of the 
hand is generally more valuable in this re- 
spect than other portions of the skeleton 
because of the technical simplicity of the 
procedure, the absence of confusing over- 
lapping shadows, and the relative rapidity 
of change in the hand and wrist bones 
during the period of maturation. 

Although many of the abnormalities 
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discussed are rarely encountered, the hand 
changes in certain instances are virtually 
diagnostic, and familiarity with them will 
bring about prompt evaluation and accu- 
rate classification of the disease process re- 
sponsible for their production. 


Dr. M. Cooperstock, Marquette, Mich., and 
Capt. A. H. Joistad, M.C., A.U.S., supplied the 
illustrative roentgenograms of arachnodactyly and 
osteopoikilosis respectively. 


Department of Roentgenology 
University of Michigan 
Ann Arbor, Mich. 
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Tuberculosis of the Greater Trochanter and Its Bursa’ 
PAUL C. BRIEDE, M.D. 
Lansing, Mich. 


UBERCULOSIS of the greater trochan- 

teric bursa is a rare condition and is 
usually secondary to tuberculous osteo- 
myelitis of the greater trochanter. A 
perusal of the literature substantiates 
these observations. 

The early writings on trochanteric bur- 
sitis are, for the most part, case reports of 
inflammatory lesions, without mention 
of the etiologic agent. It was not until 
1904 that the concomitant involvement of 
the greater trochanter was recognized 
by Wieting (1), who believed, as did sev- 
eral later writers, that the primary infec- 
tion is in the trochanter, whence it spreads 
to the bursa. Clopton (2), Keith (3), and 


others supported this view and pointed out 
that, since the greater trochanter develops 
as an epiphysis, it is as such susceptible to 


tuberculous infection, which would further 
establish the probability of primary in- 
volvement of the bone and secondary in- 
vasion of the bursa. Cone (4) in 1911 and 
Swindt (5) in 1921 stressed the significance 
of trauma as an etiologic factor and noted 
the rarity of tuberculosis of the greater 
trochanter in children. In 1933 Meyer- 
ding and Mroz (6) reported a series of 19 
~ases of tuberculosis of the greater tro- 
chanter and its bursa. “Fourteen of these 
were on the right side, which, they believe, 
favors trauma as playing an etiologic role. 
In 75 per cent of the series evidence of 
tuberculosis was found elsewhere in the 
body. Donovan and Sosman (7) in 1942 
reported 5 cases, in all of which there was 
evidence of tuberculosis elsewhere, healed, 
active, or inactive. This is true, also, of 
the cases to be recorded here. Two of the 
cases reported by Meyerding and Mroz 
and one of Sosman and Donovan involved 
only the bursa. All writers agree that 
complete extirpation of all infected tissue, 

‘From the Department of Roentgenology, Henry 
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with immobilization of the affected part, 
followed by body-building postoperative 
care, is the treatment of choice. 


CLINICAL FINDINGS 


Tuberculosis of the greater trochanter 
and the greater trochanteric bursa may 
occur at any age and in either sex but, as 
previously noted, is unusual in children. 
Occupation has no bearing on the incidence. 
The usual complaint is mild pain in the 
involved leg over a long period of time, 
with intervals of quiescence. Often there 
is a draining sinus over the trochanteric 
area. Some patients give a history of 
trauma before the onset of symptoms, but 
frequently this is difficult to evaluate. 

Examination shows slight swelling over 
the trochanteric area, with tenderness to 
pressure, but no heat or redness. Weight- 
bearing is usually painless, and motion of 
the hip is free. Evidence of tuberculosis, 
active or inactive, can be demonstrated 
elsewhere in the body in most of the cases. 

There is a strong tendency for the con- 
dition to recur and, if a series of cases is 
followed over a period of years, a high per- 
centage of recurrences will be found. Some 
of these will show extension of the process, 
with involvement of the neck and head of 
the femur. The joint itself may finally be 
involved. Where the disease is limited to 
the bursa, the percentage of cures is be- 
lieved to be somewhat higher. 


ROENTGEN FINDINGS 

The first roentgen evidence of tubercu- 
losis of the greater trochanter may be a 
small fleck of calcium in the bursa or a mini- 
mal area of destruction in the outermost 
part of the trochanter. These are often 
difficult to demonstrate with the usual bone 
technic, and may easily be missed. Dono- 
van and Sosman (7) recommend a light 
technic comparable to the soft-tissue tech- 
to demonstrate calcification 


nic used 








TUBERCULOSIS OF THE GREATER TROCHANTER 


Figs. 1 and 2. 


Case 1: Destruction of the greater trochanter of the right femur with calcification of the bursa 


Figure 2, ten months after operation, shows evidence of repair in the previously involved area. No evidence of 


activity is present. 


around the shoulder. In this manner small 
calcium deposits in the bursa and early 
erosion of the cortex can be demonstrated. 

The usual appearance on the roentgeno- 
gram is an area of destruction in the greater 
trochanter with osteoporosis of the ad- 
jacent bone. There is usually some soft- 
tissue swelling of the area, with calcium 
deposits in the bursa. Sometimes an in 
volucrum is formed in the soft tissues 
lateral to the trochanter. This, however, 
is found in long-standing cases in which an 
operation has been done, or in those cases 
in which there has been a draining sinus 
for a long period of time, and is probably 
the result of secondary infection or injury 
to the periosteum. 


DIFFERENTIAL DIAGNOSIS 


Simple inflammatory (non-specific) bur- 
sitis of the trochanteric bursa can and does 
occur and must be differentiated from tu- 


berculous involvement. The symptoms 
are more acute and are usually promptly 
relieved by simple treatment. The pres- 
ence of acute symptoms, absence of a sinus 
tract, and/or absence of involvement of 
the trochanter, along with prompt re- 
sponse to simple remedial measures, aid 
in the differential diagnosis. 

Differentiation from tumors involving 
the trochanter does not usually offer much 
difficulty. In one of our cases (Case 1), 
however, a diagnosis of neoplasm of the 
femur was made at another hospital and 
the patient was given deep therapy. Later 
a biopsy proved the condition to be in- 
flammatory. 

Non-specific osteomyelitis involving the 
greater trochanter offers a problem in 
differential diagnosis, and in certain stages 
the roentgen picture is identical with that 
seen in tuberculosis. In such the 
clinical course and past history are helpful. 


cases 





Fig. 3. Case 2: Almost complete destruction of the 


greater trochanter with sequestration; irregularity and 
narrowing of the joint space. 


CASE REPORTS 

Case 1: Mrs. J. C., a 33-year-old housewife, was 
admitted to the Henry Ford Hospital in February 
1943, with a draining sinus in the region of the right 
greater trochanter. In June of 1941 she had bruised 
her right hip. A painless swelling developed shortly 
thereafter in this region, and its persistence brought 
her to a physician. A diagnosis of neoplasm of the 
right femur was made, and several deep x-ray treat- 
ments were given to the right hip before a biopsy 
showed the condition to be inflammatory. The pa- 
tient was subsequently operated on at another hos- 
pital and placed in a cast for five months, after which 
she remained well until November 1942. The swell- 
ing then reappeared, and in January 1943 a sinus de- 
veloped in the operative scar. 

On examination the patient appeared to be in ex- 
cellent physical condition. She walked without any 
apparent limp and without pain. There was no 
limitation of motion of the hip joint. In the region 
of the right greater trochanter was a draining sinus, 
with slight soft-tissue swelling and tenderness. A 
roentgenogram (Fig. 1) taken at this time showed a 
destructive process involving the greater trochanter, 
slight osteoporosis of the surrounding bone, and 
calcification in the region of the bursa. There was 
thought to be a possible sequestration of the tip of 
the trochanter. The chest film showed calcified tu- 
berculosis. 
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Operation was performed on March 10, 1943, when 
the sinus tract and all infected tissue were excised 
as thoroughly as possible. The microscopic diagno- 
sis was tuberculosis. 

When last seen, in January 1944, the patient was 
entirely well. Roentgenograms taken at that time 
showed regeneration in the previously involved 
areas (Fig. 2). 

Case 2: A. S., a 43-year-old housewife, came to 
the hospital in January 1944, complaining of pain in 
the left hip. She had first noticed some discomfort 
in this region twenty years before admission. This 
bothered her occasionally, but during the past ten 
years it had become troublesome and a slight limp 
had developed. She had spent a month in bed 
twenty years ago, with pulmonary tuberculosis, 

Examination showed slight restriction in motion 
of the left hip, accompanied by pain, in all directions, 
There was definite tenderness on "pressure over the 
greater trochanter with some fullness anteriorly, 
There was also slight atrophy of the thigh. 

Roentgenograms (Fig. 3) showed a destructive 
process involving the greater trochanter of the left 
femur, with calcification laterally and sequestration, 
There were also osteoporosis of the surrounding 
bone and narrowing and irregularity of the joint 
space. The chest film showed calcified tuberculosis 
in both apices. 

The left leg and hip were immobilized and the 
patient put on complete bed rest. Operation has 
not yet been done because of the involvement of the 
joint. If this does not subside, a fusion of the hip 
may be necessary, along with complete removal of 
all infected tissue. 

Case 3: L. S., a 40-year-old housewife, was first 
seen in August 1933. Prior to admission she had 
undergone two operations on the left hip for drain- 
age of abscesses, one ten and the other four years 
previously. Three months before admission she 
noticed some swelling in the trochanteric area. 
There had been very little pain, and this occurred 
at night after retiring. 

Examination showed slight swelling anterior to 
the greater trochanter. The swelling itself was not 
tender, but there was tenderness over the greater 
trochanter. There was no limitation of motion of 
the hip and no pain on movement. A roentgeno- 
gram (Fig. 4) taken at this time showed a destruc- 
tive process involving the greater trochanter and the 
cortex just below. The chest film showed calcified 
tuberculosis. 

At operation wide excision was done and the bone 
was curetted. The pathologist reported a diagnosis 
of tuberculosis. 

Following this the patient was well for a time, but 
the condition recurred successively in June 1934, 
September 1935, and again in September 1939. In 
June 1939 urinary symptoms had appeared and 
urine culture had been positive for tuberculosis. 
A right nephrectomy was done at that time. In 
September 1939 the patient began to have pain on 








TUBERCULOSIS OF THE GREATER TROCHANTER 


Figs. 4 and 5. Case 3. 
and in the cortex just below. 
narrowing of the joint space. 


movement of the left hip, with limitation of motion 
in all directions. Roentgenograms (Fig. 5) showed 
involvement of the head of the femur and narrow- 
ing of the joint space. 

A fusion operation (arthrodesis and sliding bone 
graft) was done and the patient was symptom-free 
until late in 1941, when she was seen at another 
hospital complaining of pain in the left knee. There 
was no recurrence in the trochanter or hip at that 
time. 

Case 4: 


L. B., a 27-year-old housewife, was first 
seen in 1925, with enlarged cervical and inguinal 
nodes and a draining sinus over the right greater 


trochanter. These had been present for several 
years. The hip joint was freely movable; there was 
no pain on movement and only slight tenderness on 
pressure over the greater trochanteric bursa. 

Roentgenograms (which have unfortunately been 
lost) showed calcification in the trochanteric bursa 
and a small area of destruction in the outermost por- 
tion of the trochanter. The chest film showed cal- 
cified tuberculosis. 

At operation the sinus tract and all infected tissue 
were removed and the trochanter was curetted. 
The cervical and inguinal nodes were also incised and 
curetted. The pathological report described typical 
tuberculous tissue. 

In 1928 a sinus tract again appeared in the region 


Figure 4 shows several areas of destruction in the left femur, in the greater trochanter, 
Figure 5, five years later, shows involvement of the femoral head and neck with 


of the trochanter and was excised. The patient 
had no further trouble until 1938, when a cold ab- 
scess developed in the right buttock. This was in- 
cised and drained, and the patient was not seen again. 

Roentgenograms (Fig. 6) taken in 1938 showed 
some thickening of the bone along the greater tro- 
chanter laterally, suggesting bone production in 
this area. Some calcification in the soft tissues in- 
ferior to the right ischium and some irregularity of 
the inferior margin of the ischium were also de- 
monstrable. These findings were believed to be due 
to old infection in these areas. There was no evi- 
dence of recent involvement. 

SUMMARY AND CONCLUSIONS 

1. Tuberculosis of the greater tro- 
chanteric bursa is a rare condition and is 
usually secondary to tuberculosis of the 
greater trochanter. 

2. The symptoms are usually mild, and 
often intermittent in nature. Weight- 
bearing is usually painless and motion of 
the hip free. 

3. Evidence of tuberculosis 
demonstrated elsewhere in the body in 
most of the cases. 


can be 





Case 4: Right hip ten years after operation 
There is slight thickening of the bone 
No evidence of any recent 


Fig. 6. 
for tuberculosis. 
of the greater trochanter. 
involvement. 


4. Roentgenograms show a small area 
of destruction of the outer margin of the 


greater trochanter with a surrounding area 


of osteoporosis. There may also be small 
calcium deposits in the greater trochanteric 
bursa, and soft-tissue swelling may be seen 
over this area. If the infection progresses, 
the roentgenograms may show involve- 
ment of the femoral head and neck, and 
finally of the hip joint. 
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5. The accepted treatment is complete 
extirpation of all infected tissue, with im- 
mobilization of the affected part. This js 
followed by body-building postoperative 
care. 

6. The condition has a tendency to re- 
cur even after seemingly adequate treat- 
ment, with formation of a chronic draining 
sinus and secondary infection. Those 
cases in which the bursa alone is involved 
seem to have the best prognosis. 

7. Four cases of tuberculosis of the 
greater trochanter and its bursa are pre- 
sented to illustrate these conclusions. 


St. Lawrence Hospital 
Lansing, Mich. 
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Thoracic Manifestations of Sarcoidosis’ 
SOLON S. BERNSTEIN, M.D., and MARCY L. SUSSMAN, M.D. 
New York, N. Y. 


HE CUTANEOUS lesions long known as 

lupus pernio and the glandular, ocular, 
osseous, mucous membrane, and systemic 
disease known as sarcoid were first de- 
scribed as one clinicopathological entity by 
Schaumann (9, 10) in 1914. He demon- 
strated clearly the lung alterations occur- 
ring in sarcoidosis which could be shown 
radiographically and rejected the concept 
that the changes were due to residues 
of pneumonia or to a dissemination of 
tuberculous nodules. He directed atten- 
tion to the close similarity between the 
roentgen appearance in so-called chronic 
miliary tuberculosis and certain cases of 
sarcoidosis, although, in the latter, strand- 
like infiltrations radiating from the hilar 
regions were more characteristic. 

It is now well recognized that the 
histologic unit of sarcoidosis is the so- 
called ‘“‘hard tubercle,’’ which consists of a 
collection of pale-staining epithelioid cells, 
with frequent giant cells, in which there is 
no peripheral inflammatory zone. There is 
no necrosis. Calcification, when it occurs, 
is very fine and is not conglomerate. The 
predilection of sarcoid tissue for the lym- 
phatic structures in the interlobular septa 
explains the diffuse streaking seen in the 
pulmonary roentgenograms. As_ repeat- 
edly demonstrated, sarcoid tissue ulti- 
mately replaces lymphoid _ structures. 
Kuznitzky and Bittorf (5) in 1915 and 
many subsequent authors (3, 6, 7) have 
further clarified the roentgenologic ap- 
pearance of sarcoidosis and have shown 
the remarkable disproportion between mas- 
sive infiltrations and minimal—frequently 
absent— physical and symptoms. 
Although cough and expectoration occur 
occasionally, febrile reactions, as a rule, 
are slight. Rdales are rarely heard, and 


signs 
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only in extreme enlargement of the superior 
mediastinal and peribronchial lymph nodes 
can any dullness or modification of the 
breath sounds be obtained. There is a 
distinct tendency, in some cases, for the 
radiographic shadows to diminish and even 
disappear completely; in others, however, 
the shadows may persist without percep- 
tible alterations for many years. It is not 
unlikely that a large number of instances 
of ‘chronic, or healed, miliary tubercu- 
losis’’ belong to this group. 

There have been reports of cases of right 
heart failure induced by diffuse pulmonary 
sarcoidosis (1, 8). Furthermore, the heart 
is not infrequently involved, and invasion 
of the myocardium or pericardium by 
sarcoid has been found in a total of 28 re- 
corded autopsies. Recognition of these 
lesions during life is often impossible, due 
to the scattered distribution of the in- 
filtrations. There are, however, numerous 
instances of cardiac enlargement which, 
in the absence of murmurs or hypertension, 
may represent myocardial sarcoidosis. 
Conduction defects, arrhythmias, and vari- 
able degrees of myocardial failure have 
been described. In two of the cases in the 
present group distinct cardiac enlargement 
appeared while the patients were under ob- 
servation for systemic sarcoidosis. 

Pulmonary lesions in sarcoidosis occur 
with great frequency. They were found 
in 29 of 31 cases carefully studied by Long- 
cope (7), and this proportion has been 
maintained in other published series. 

In a foliow-up of 37 cases studied over a 
space of several years, King (4) found that 
the radiographic pulmonary lesions cleared 
completely, or almost completely, in 60 
per cent of the cases in from seven weeks 
to three years, with an average of twenty- 
two months. Following the disappearance 
of pulmonary lesions, recurrences in the 
lung have been rare. The appearance of 
new lesions in the lungs, however, as hilar 
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Fig. 1. Case 2. 
were demonstrated in 1937. 
nopathy. 


adenopathy is receding, is common. Fi- 
brosis demonstrated roentgenologically in 
the mediastinal lymph nodes and lungs is 
not common. On the other hand, Klemp- 
erer (quoted by Bernstein and Oppen- 
heimer, 1) pointed out that hyalinization 
and fibrosis are found at necropsy. 

The series upon which the present paper 
is based consists of 12 cases. Due to the 
close resemblance of the roentgen appear- 
ance in this disease to other conditions, 
chiefly tuberculosis, and the absence of 
conclusive radiologic features, we have not 
included for description any cases that 
were not confirmed by histologic evidence. 
The course of the thoracic manifestations 
as observed roentgenologically is not pa- 
thognomonic. Tendency to spontaneous 
healing cannot be deemed a diagnostic 
feature, inasmuch as it is observed in miliary 
tuberculosis, erythema nodosum, rheu- 
matic pneumonitis, and eosinophilic in- 
filtrations in the lungs, all of which may 
present a roentgen picture indistinguish- 
able from that of sarcoid. On the other 
hand, pulmonary infiltrations which persist 
without change are not necessarily char- 
acteristic, since they may occur in diffuse 
but stable tuberculosis. 

Since the pathologic process tends to 


This patient had a uveoparotid syndrome (Heerfordt). 
The nodes slowly receded until in 1943 there was only slight residual lymphade- 
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Large hilar and paratracheal nodes 


change constantly and organ involvement 
is largely fortuitous, the roentgen features 
are grouped only for convenience in de- 
scription and not to suggest that there are 
corresponding static phases of the disease. 

The first group includes cases with bi- 
lateral, frequently symmetrical, enlarge- 
ment of the hilar and bronchial lymph 
nodes without evident pulmonary in- 
filtration. 


Case 2: A. S., a 34-year-old woman, presented 
a uveoparotid syndrome (Heerfordt, 2) and gener- 
alized lymphadenopathy. Biopsies of lymph nodes, 
iris, and tonsils all revealed sarcoidosis. Roentgen 
examination of the chest in September 1937 showed 
huge nodes in both hilar and paratracheal areas 
(Fig. 1A). By November 1937 the nodes were 
definitely smaller and continued receding during 
the next year. By June 1943 there was slight resid- 
ual enlargement of the nodes; pulmonary markings 
were slightly exaggerated, particularly in the right 
upper lobe, but there was no definite infiltration 
(Fig. 1B). 


A second group, probably the largest, in- 
cludes those cases with mediastinal adenop- 
athy and variable degrees of infiltration 


into the pulmonary parenchyma. The in- 
filtration ordinarily is strand-like and ex- 
tends out more or less symmetrically from 
the hila. In other instances dense streaks 
are less apparent, but the infiltration is 
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Fig. 2. Case 4. 
nodes were moderately enlarged. 
more extensive, having a reticulated appearance. 


Fig. 3. Case 6. 


nodes were smaller, but pulmonary infiltration was more extensive. 
have disappeared but the right hilar and paratracheal nodes were greatly enlarged. 


marked increase in the size of the cardiac shadow. 


interlaced, resulting in a reticulated ap- 


pearance. Either variety may progress 
into or be associated with confluent patchy 
infiltrations in the lungs. 

Case 4: M. B., 
asymptomatic but Army induction resulted in the 
discovery of enlargement of the lymph nodes at 
the root of each lung. There was generalized aden 
opathy, and biopsy of a supraclavicular lymph node 
The skin reaction to tuberculin 


a man of 27, was completely 


showed sarcoidosis. 


The patient was an asymptomatic male with proved sarcoidosis. 
In the course of one year, the nodes receded but pulmonary infiltration became 


Generalized sarcoidosis with hilar adenopathy since 1936 in a colored female 


In December 1941, hilar 


By 1939, the 
In 1941, pulmonary infiltrations are seen to 
In addition, there wasa 


was negative. Chest roentgenograms in December 
1941 revealed large hilar nodes and slight pulmonary 
infiltration, especially in the lower lobes (Fig. 2A). 
The nodes slowly decreased in size but the pul 
monary more extensive. In Jan- 


disease became ; 
uary 1943 (Fig. 


2B) the nodes were nearly normal 
in size but extensive reticulated pulmonary den- 
sities were present. The patient was examined last 
in August 1943, when the nodes were normal in size 
and there was perhaps slight recession in the pul- 
monary infiltrations. 
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Fig.4. Case7. 


infiltration in 1938, and more confluent densities distributed irregularly in 1942. 


of the cardiac shadow. 


Case 6: G. P., a 45-year-old Negress, had gen- 
eralized sarcoidosis including extensive lesions of the 
skin, lymph nodes, and bones. The skin reaction 
to tuberculin was negative. A positive blood 
Wassermann reaction was present despite intensive 
antisyphilitic treatment in previous years. A chest 
roentgenogram in April 1936 revealed enlarged hilar 
and paratracheal nodes. In May 1939 the nodes 
were less distinct and somewhat smaller, but there 
were diffuse strand-like infiltrations extending out 
from both hila (Fig. 3A). By June 1940 the pul- 
monary infiltrations had disappeared, but the hilar 
nodes were again larger. The cardiac shadow was 
increased. In March 1941 (Fig. 3B) the right hilar 
nodes were very large. Enlargement of the heart 
was still present. 

Case 6 illustrates a recession followed by 
a considerable increase in the size of the 
hilar nodes. While the nodes became 
smaller, pulmonary infiltrations appeared, 
disappearing again as the nodes enlarged. 

A third form of roentgen finding is repre- 
sented by miliary lesions, easily simulating 
and often roentgenologically indistinguish- 
able from chronic miliary tuberculosis. 
Mediastinal adenopathy may be present 
or absent, or may disappear under observa- 
tion. 

Case 7: E. H., a white female of 28 years, was 
found to suffer from diffuse sarcoidosis and diabetic 
glomerulonephritis (Kimmelstiel). Inguinal node 
biopsy confirmed the diagnosis of sarcoidosis. The 
skin reaction to tuberculin was positive. X-ray 
examination of the chest in August 1937 revealed 
slight enlargement of the hilar nodes and diffuse 
reticulated densities in both lungs (Fig. 4A). In 
September 1938 the pulmonary infiltrations were 
miliary in type, while the nodes were unchanged in 


size (Fig. 4B). By December 1942 (Fig. 4C) the 
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Diffuse sarcoidosis in a female, showing faint reticulated densities in the lungs in 1937, a miliary 


There was increase in the size 


miliary appearance was less distinct. There were 
indefinite confluent homogeneous shadows in the 
right upper, right lower, and left lower lobes. 
There was a small pleural effusion on the right side. 
The cardiac shadow was now enlarged. A calcified 
node was seen in the right hilum for the first time. 
The patient was examined again in March 1943, but 
no significant change was found. 


The salient features in this case are the 
varying quality of infiltration, the presence 


of pleuritis, cardiac enlargement, and the 
probable association with tuberculosis as 
indicated by calcification of a hilar node. 

A fourth type of the disease shows a dis- 
crete nodular infiltration with or without 
hilar adenopathy. 


Case 8: L. R. was a 17-year-old Puerto Rican 
male, complaining of moderate cough and weight 
loss with slight fever. There was no palpable aden- 
opathy at the initial examination but at a later date 
biopsy of a supraclavicular node disclosed  sarcoi- 
dosis. The skin reaction to tuberculin was negative. 
Roentgen examination of the chest in January 1943 
revealed large hilar nodes, especially on the right 
side, with very slight if any infiltration of the lungs 
(Fig. 5A). In June 1943 the nodes were unchanged 
but the lung infiltrations were more extensive. By 
September 1943, the nodes had begun to recede 
but the pulmonary infiltrations had become larger. 
In January 1944 (Fig. 5B) the nodes were distinctly 
smaller, while the pulmonary infiltrations were 
extensive, consisting of nodules of varying size with 
irregular confluence. 

Case 9: J. J., a 36-year-old Negro, had diffuse 
skin lesions which on biopsy proved to be sarcot- 
dosis. He complained of fever, anorexia, cough, and 
weight loss for three months. The Mantoux test 
was positive. The patient exhibited no elevation 
in temperature while under observation in the 
hospital. Sputum examinations revealed no tubercle 
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Fig.5. Case 8. 


Fig. 6. Case 9. 





Skin sarcoidosis in a male was associated with submiliary infiltrations in the lungs 


The patient was a male 17 years old with hilar and paratracheal adenopathy in January 1943. 


One year later, the nodes had diminished in size but extensive patchy nodular infiltrations had appeared. 


These were 


reversible and had cleared to a considerable degree six months later. 


bacilli. X-ray examination of the chest in October 
1930 showed diffuse submiliary infiltrations through 
out both lungs, particularly in the right upper lobe 
(Fig. 6A). By May 1931 the lungs had cleared 
considerably (Fig. 6B). 

A fifth type of roentgen appearance is 
that of diffuse and confluent infiltrations 


which may represent a transition from 
other forms of sarcoidosis and may easily 
simulate if not actually develop into tuber- 
culosis. Bronchiectasis and other chronic 
pulmonary conditions are not easily ex 


cluded except postmortem. 
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Fig. 7. Cases 10 and 11. 


Extensive confluent and submiliary infiltrations in diffuse sarcoidosis. 
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a) 
10-12-43 


In these 


cases, it is impossible from the roentgen appearance to determine whether other disease, such as tuberculosis or 


bronchiectasis, is present. 


Case 10: E. Z., a white male of 19 years, had 
been treated for so-called Hodgkin’s disease and mil- 
iary tuberculosis at the age of 14. Marked hepato- 
splenomegaly and focal glomerulonephritis were 
present. Biopsy of a skin lesion revealed sarcoi- 
dosis. Calcific shadows in the right kidney were 
observed roentgenologically. X-ray study of the 
chest in June 1929 revealed diffuse infiltrations 
extending out from both hila which, at the periph- 
ery, had a miliary appearance. In October 1931 
the infiltrations were more extensive and more con- 
fluent. They reached out from the hila in thick, 
dense strands. Some suggestion of fibrosis was 
present and in the right upper lobe there was an 
emphysematous, or possibly tuberculous, cavity 
(Fig. 7A). 

Case 11: E. B., a Negress of 26 years, com- 
plained of fever, cough, weakness, weight loss, and 
expectoration for five years. Skin lesions were 
present with persistent adenopathy. A diagnosis 
of tuberculosis had been made in Baltimore, al- 
though skin biopsies failed to show necrosis or 
caseation. On admission to the Mt. Sinai Hospital 
there were diffuse adenopathy, marked hepato- 

* splenomegaly, a positive skin reaction to tuberculin, 
inversion of the globulin-albumin ratio in the blood 
serum, and an absence of tubercle bacilli in the 
sputum. Biopsy of axillary nodes revealed typical 
sarcoidosis. A chest roentgenogram in October 
1943 disclosed confluent infiltrations in both lower 
lobes and in the lower part of the right upper lobe, 
with questionable areas of rarefaction and, at the left 
base, what appeared to be a small cavity (Fig. 7B). 


COMMENT 


Twelve cases of proved sarcoidosis have 
provided the basis for review of the more 
frequent thoracic manifestations of the 
disease which are demonstrable roentgeno- 


logically. Eight examples were selected 
for illustration. Chronicity and variable 
degrees of progression of lesions with a 
tendency to complete healing are stressed 
as prominent features. Hilar adenopathy 
and pulmonary infiltration of strand-like, 
reticulated, miliary, nodular, and confluent 
types are found. The recession of hilar 
adenopathy with extension of parenchy- 
matous infiltrations and, per contra, en- 
largement of the hilar nodes with clearing 
of pulmonary infiltrations have been dem- 
onstrated. Although we have somewhat 
arbitrarily classified the roentgen features 
into five groups, following Leitner (6), 
these divisions are used only for descrip- 
tion, as the disease changes constantly, and 
transition from one form to another is the 
rule. 

Involvement of the heart, pericardium, 
or both is suggested by the changes in 
the size and shape of the cardiac shadow. 





Vol. 44 


The resemblance roentgenologically be- 
tween pulmonary sarcoidosis and other 
conditions, particularly tuberculosis, may 
be so close that a diagnosis from the chest 
roentgenogram alone is not justified. Bi- 
opsy, when possible, is the only satisfactory 
basis for diagnosis. 

The discussion has been limited to the 
roentgen features of the disease. Consider- 
ation of the controversial subjects of 
etiology and relationship to tuberculosis 
has not been included. 

Mount Sinai Hospital 
New York, N. Y. 
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Roentgen Therapy of Mammary Carcinoma: 
Survival Study Based on 731 Cases’ 


FRANK R. GRATZEK, M.D., and K. WILHELM STENSTROM, Ph.D. 


Minneapolis, Minn. 


S EARLY AS 1500 B.c. carcinoma of the 
breast was treated by excision and 
by a variety of escharotics, including the 
Egyptian arsenical pastes. Hippocrates 
burned out carcinoma by cautery and, 
though the diagnosis was probably un- 
certain, this would seem to be the earliest 
record of destruction by heat. 

Incidence: According to Hoffman (22) 
the number of women dying from cancer 
in Massachusetts from 1920 to 1929 was 
146.6 per 100,000 population. In 1935, 
according to the U. S. Census, cancer of 
the breast caused 13,226 deaths, which 
was 9.29 per cent of the total cancer 
mortality of that year. Assuming that 


the patient with carcinoma of the breast 
lives about four to five years from the 


time when the cancer began to the time 
of death, Behan (9) estimates, on this 
basis, that about five times 13,000, or 
65,000, women (in the United States) 
are sufferers from mammary cancer. 
Spackman and Hynes (45) state that it has 
been estimated that 2 per cent of women 
die from carcinoma of the breast. 

Age (16): According to most writers, 
about 75 per cent of breast cancers are 
in women over forty, although no age 
beyond adolescence seems to be immune. 
Brewer reported a fibroadenoma with 
carcinomatous areas in a Negress of six- 
teen years. In elderly patients the course 
is usually slow, and fibrosis and cicatriza- 
tion are prominent. Acute carcinosis is 
usually found in women under thirty- 
five, with well developed breasts. 


1 From the Department of Radiology and Physical 
Therapy of the University of Minnesota and the 
University Hospitals, Minneapolis, Minn. Read by 
title at the Twenty-Ninth Annual Meeting of the 
Radiological Society of North America, Chicago, IIL, 
Dec. 1-2, 1943. 
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Sex: Carcinoma of the male breast is of 
relatively infrequent occurrence. The in- 
cidence as given by most writers is from 
0.3 to 0.5 per cent of all cancers of the 
breast. Sachs (40) reported On 205 cases 
of mammary carcinoma in the male 
collected from various sources; 178 of 
the cases were proved pathologically. On 
the basis of this series and others recorded 
in the literature, he gives the ratio of male 
breast cancer to female breast cancer as 
from 0.08 to 3.0 per cent, with a mean aver- 
age of 1.16 per cent. In the series from 
the University of Minnesota Hospitals to 
be analyzed here, there were 3 males, 0.41 
per cent of the total number of patients. 

Heredity: Carcinoma of various organs 
has been reported as having a familial 
incidence in from 5 to 24 per cent of cases. 
Maude Slye (43) found that in mice 
selective breeding may ultimately produce 
strains in which different organs or sys- 
tems will acquire a definite predisposition 
to certain types of malignant growth. 
Schreiner and Stenstrom (42) discovered 
a familial history of cancer in 133 (24 per 
cent) of 563 cases of breast carcinoma. 

Lactation and Pregnancy: Earlier in- 
vestigators (9) believed that carcinoma of 
the breast was more frequent in women 
who had not borne children. Ewing (16) 
believed that pregnancy was without defi- 
nite influence. In experimental studies, 
however, it has been found that in certain 
strains of mice the spontaneous incidence 
of mammary gland tumors in breeding 
females a year old or over is between 80 
and 90 per cent, whereas in virgin females 
of the same age and strain it is only 50 per 
cent (29). 

Location: As to the exact site of mam- 
mary cancer, a slight predominance in 
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the upper axillary segment of the left 
breast seems to have been established by 
statistical studies (16). 

Trauma: Injury may accelerate the 
growth of a breast cancer, and traumatism 
has been asserted or suspected as a causa- 
tive or predisposing factor in from 5 to 
13 per cent of patients. 

Estrogens: The role of estrogens in the 
etiology of mammary carcinoma is the 
subject of an editorial by Leucutia, who 
believes that the estrogenic theory is not 
without reasonable foundation. Injected 
estrogenic substances (4) will cause the 
growth of male mammary rudiments to 
such an extent that fatal mammary cancer 
may develop, and various clinical reports 
indicate that pregnancy increases the rate 
of growth of a pre-existing breast car- 
cinoma. Pohle and Benson (37) expressed 
the opinion that ‘‘roentgen sterilization of 
all women, regardless of age, who have 
metastatic carcinoma from a primary car- 
cinoma of the breast, and of all women of 
forty years or older operated on for 
breast cancer, should be recommended as 
a prophylactic measure.” Taylor (46) 
observed that ‘“‘carcinoma of the breast 
tended to metastasize earlier in young 
women than in older women, and that it 
tended to be of a higher grade of malig- 
nancy. Postoperative recurrence seented 
to take place more promptly in younger 
women.”’ In 20 of 50 patients in whom 
an artificial menopause was induced, 20 
were said to show some possible or probable 
benefit, while striking improvement was 
observed in several instances. In con- 
clusion, Taylor states: ‘‘We are confronted 
with a small subgroup of young women 
suffering from carcinoma of the breast in 
whom artificial menopause has shown strik- 
ing benefit. It is suggested that the pres- 
ence of the ovarian hormone in these 
cases is almost an essential condition for 
the growth of the carcinoma.’’ Archer 
and Cooper (7) recorded a case in a mar- 
ried woman of thirty in which ‘‘a highly 
malignant and rapidly spreading carcinoma 
of the breast was observed not only to be 
held in check but to regress to an amazing 
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degree”’ following induction of an artificial 
menopause. Thus, both experimental evi- 
dence and clinical observations tend to 
substantiate the theory that estrogenic 


substances accelerate the growth of mam- 
mary carcinomas and contribute to the 
production of early metastases. 


CLASSIFICATION OF CARCINOMAS OF THE 


BREAST 

Several classifications of neoplasms of 
the breast have been presented by various 
investigators. For this reason it is diffi- 
cult to compare the reported results of 
therapy. It is important that, in compari- 
son of statistical reports from different 
clinics and institutions, a universal cri- 
terion be adopted for the classification of 
cases. Schenck’s modification of Stein- 
thal’s clinical grouping appears to be simple 
and adequate. Stage I includes those 
cases where the tumor is freely movable 
and is strictly confined to the affected 
breast; Stage II, cases with firm lymph 
nodes palpable in the axilla and a primary 
breast tumor usually exceeding 3 cm. in 
diameter, partially fixed to the skin and 
underlying tissues; Stage III, the edema- 
tous and inflammatory carcinomas, with 
a large mass involving a considerable por- 
tion of the mammary gland fixed to the 
skin and underlying structures, and ad- 
herent nodes in the axilla and the supra- 
clavicular distant 
Stage IV, all recurrent carcinomas of the 
breast. 

The classification of patients and the 
determination of operability are not easy. 
Kilgore (24) stated that “‘palpation of the 
axilla is notoriously inaccurate in identify- 
ing metastases. In fact, about 30 per 
cent of supposedly cancerous lymph nodes 
felt before operation are found to be inno- 
cent, while 40 per cent of patients con- 
sidered free from axillary involvement 
prove on clinical examination to have 
metastases.’’ He adds, however, that he 
has not seen a hard node more than 2 em. 
in apparent diameter prove innocent, nor 
has he seen such a node unassociated with 
involvement of others. Lenz (25) found 


fossa or metastases; 





46 FRANK R. GRATZEK AND K. WILHELM STENSTROM 


that ‘‘even large axillary masses did not 
always contain cancer, as exemplified by 2 
out of 13 patients with axillary masses 3 
cm. in diameter and larger.’’ We be- 
lieve, however, that experienced examiners 
usually make few mistakes in classifying 
patients in the proper clinical groups. 

An important item to include in a statis- 
tical analysis is the age incidence in the 
series under consideration. Though a def- 
inite variation of incidence in age groups 
has been observed, the age distribution is 
entirely omitted from some reports. This 
may lead to an erroneous impression of the 
results of roentgen therapy, since irradia- 
tion is of limited value in highly malig- 
nant breast cancers in younger women. 

Another point which appears pertinent 
in a survival study is the actual cause of 
death. Most statistics are concerned with 
the length of life following surgery, irradia- 
tion, or both, without regard to whether the 
patient died free of carcinoma. It is diffi- 
cult, of course, to obtain all pertinent in- 
formation after a patient’s death, and it is 
usually assumed that factors other than 
the breast cancer will, on an average, con- 
tribute to the same extent to the mortality 
in different series. This may not be true, 
particularly if the series are small. The 
majority of patients with carcinoma of 
the breast are in an age group in which 
hypertension, diabetes, cardiovascular, 
blood, renal, and other diseases are also 
common. We decided to avoid compli- 
cation of the statistics by omitting con- 
sideration of the cause of death, as the 
number of patients in our series is relatively 
large. 


METHODS OF TREATMENT 


Thirty years ago carcinoma of the 
breast was treated almost exclusively by 
surgery. Today radical operation con- 
tinues to be the method of choice gener- 
ally, but evidence indicating the value of 
irradiation therapy has accumulated 
rapidly so that it is now commonly em- 
ployed as a supplementary procedure. 
The use of roentgen rays in the treatment 
of carcinoma of the breast may be said to 
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have begun in 1914, with the advent of the 
Coolidge tube, although as early as 1896 
Emil Grubbe of Chicago treated a cancer 
of the breast with x-rays. 

Technics and methods of treatment have 
changed and vary in many clinics today. 
To estimate the results of therapy on a 
statistical basis, therefore, is difficult (35, 
49) and such conclusions are open to 
criticism. Pohle and Benson (37), Soi- 
land (44), O’Brien (32), Spackman and 
Hynes (45), Pfahler (34), Schenck (41), 
Graham (18), Evans and Leucutia (15), 
Portmann (39), Bransfield and Castigli- 
ano (11), and numerous other authors have 
published survival statistics indicating 
that in mammary carcinoma of Stage II 
postoperative irradiation may increase the 
percentage of survivals from 10 to 25 per 
cent over surgery alone. Others (1, 8, 20, 
21) have been pessimistic as to the value of 
irradiation in carcinoma of the breast, 
and have published statistics supporting 
their contentions. Adair (1) stated in 
1943 that the improvement in survival 
“cannot be entirely attributed to the addi- 
tion of irradiation.”’ This same writer, 
however, in discussing (2) the paper by 
Spackman and Hynes on “Surgery and 
Irradiation in the Treatment of Cancer 
of the Breast,’”’ in 1938, reported that, in 
200 patients with breast carcinoma who 
were subjected to preoperative irradiation, 
the surgical specimens as examined by 
Doctors Ewing and Stewart showed a total 
destruction of the primary tumor in 33 per 
cent and of the deposits in the axilla in 22 
per cent. 

Beach (8) reported on 5 patients pre- 
operatively irradiated for carcinoma of the 
breast and stated that ‘‘careful histological 
study revealed persistence of the car- 
cinoma in all of the cases,’’ though a rela- 
tively high dosage had been administered 
and an adequate interval had elapsed for 
the full benefits of the irradiation to have 
taken place. 

Harrington (20), reporting on surgical 
survival in carcinoma of the breast, stated 
in 1933 that “post-operative roentgen 
therapy is not a definite auxiliary to 
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surgical treatment. In selected cases in 
which the grade of malignancy is high it 
may be of value, but it is of no benefit if 
the grade of malignancy is low.” In a 
later publication (21) he wrote: ‘‘The 
surgical results may be influenced by the 
yse of roentgen rays and the effectiveness 
of the roentgenological treatment depends, 
to some extent, on the degree of malig- 
nancy.” He concludes, however, that 
“roentgen therapy is of no definite aid in 
radical surgical treatment of carcinoma of 
the breast and the figures indicate that 
it may be detrimental to the results of 
surgical treatment in some cases.’’ This 
conclusion is based upon a group of patients 
who presented no axillary nodal metastases 
at the time of operation, and who lived on 
an average of one year longer than a simi- 
lar group of patients who were treated 
by surgery and irradiation. Harrington 
does not state by what method the pa- 
tients were chosen for surgery and irradia- 
tion. It seems unjustifiable to subject 


Stage I patients with no axillary metas- 


tases to irradiation following radical mas- 
tectomy, as his own report (20) states 
that “71.2 per cent survived five years fol- 
lowing operation, 52.9 per cent were living 
ten years, and 40.7 per cent fifteen years 
after operation.’’ Harrington did not state 
how long after surgery irradiation therapy 
was given. 

Pendergrass and Hodes (33), on the 
basis of their experiences with preoperative 
irradiation, ‘‘hesitate to recommend it 
routinely. The average duration of life 
in the group of patients who received pre- 
and postoperative irradiation was _ less 
than any other operated group.”’ Soiland 
(44), on the other hand, reported a great 
deal of benefit from preoperative irradiation. 

Adair has summarized the results ob- 
tained at Memorial Hospital, New York, 
with an intense series of x-ray therapy 
followed by radical mastectomy after a 
period of about three months. He found 
that this method gave poorer results than 
immediate radical mastectomy. ‘This in- 
dicates that surgery should be performed 
promptly after irradiation. Our method 
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calls for fourteen days of preoperative 
treatment followed by radical mastectomy 
after an interval of fourteen days. 

The experience in the Cancer Institute 
of the University of Minnesota Hospitals 
with preoperative roentgen therapy is con- 
fined primarily to inoperable carcinoma of 
the breast. For this reason the number 
of patients treated in this manner was 
small, as only a few cases became operable 
after irradiation. Metastases were usu- 
ally extensive, and both irradiation and 
surgery were utilized as palliative measures. 

We agree with Portmann (38), who 
states in his discussion of Adair’s (1) paper 
that irradiation ‘‘prolongs life and eco- 
nomic usefulness.’’ Experimental data and 
uniform statistical survival reports, with 
all forms of treatment, are the only satis- 
factory criterion by which we can arrive 
at that method which will be of the greatest 
benefit. 

Combined operation and irradiation is 
the method of treatment advocated by 
the majority of radiologists. It postulates 
thorough radical mastectomy followed by 
irradiation adequate to destroy all cancer 
cells in the bed of the tumor and surround- 
ing tissues. 

Radical operations (27) have become 
well standardized by skilled and experi- 
enced surgeons. The mammary gland, 
fascia, muscles, and axillary contents are 
removed en masse. Unfortunately, how- 
ever, cancer of the breast is not confined 
within these limits, as is evidenced by the 
fact that the general average of surgical 
curability in Stage II carcinoma, on the 
basis of the five-year survival rate, is 
approximately only 30 per cent. This 
means that in 70 per cent of the cases the 
disease had extended beyond the possi- 
bility of surgical removal by the time opera- 
tion was performed. 

Preoperative irradiation is being used 
and advocated by several well known 
clinics on the basis that the most highly 
malignant cells will be destroyed or at- 
tenuated in their growth and spread. The 
objections to this procedure are: (1) the 
necessity of a biopsy, in most instances, 
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for a definite diagnosis, thus opening a 
possible channel for spread due to surgical 
manipulation; (2) the postponement of 
surgery, which gives the cells some addi- 
tional time to become disseminated. 

Some surgeons question the advisability 
of radical mastectomy and irradiation on 
the basis of morbidity. At some time or 
another we have all seen swollen, useless 
arms as a result of interference with the 
lymph and blood flow. This complication 
is due to scarification in the axilla follow- 
ing surgery, often with postoperative 
infection. Whether radiation makes this 
condition worse is debatable. The num- 
ber of patients, however, who suffer from 
this complication is comparatively small, 
although no definite statistical reports 
have been published to show its frequency. 
It may also be caused by metastasis and it 
is difficult to decide which factor is most 
important. 

Fibrosis of the lungs is another compli- 
cation following irradiation of the breast 
area, but it occurs in only a small per- 
centage of the treated cases and seldom 
leads to severe disability. 

Roentgen-ray sterilization for carci- 
noma of the breast has been advocated by 
many radiologists and appears to be of 
value in women who have not reached 
the climacterium. It is, however, often 
difficult to determine whether such a 
procedure will be beneficial in a given case. 

Because of the frequency of recurrence 
in all forms of malignant growth, regard- 
less of response to surgery, irradiation, 
or their combination, it is recommended 
that every patient with carcinoma of the 
breast be under observation for many 
years and be carefully examined at stated 
intervals after treatment (6). 

Under the heading, ‘‘Theoretical and 
Biological Considerations for Postopera- 
tive Irradiation,” Pfahler (34) writes: 
“Local postoperative treatment is in- 
tended (1) to destroy any malignant cells 
that may have been transplanted during 
operation; (2) to destroy any micro- 
scopical remnant of cancerous tissue 
which the surgeon may have missed, and 


January 1945 


(3) to render the normal tissue more re 
sistant to cancerous growth. Definite 
evidence of implantation is furnished by 
the observance of stitch hole recurrences, 
Other more frequent implantations prob- 
ably occur under the skin flap.” 

For the best effect, the postoperative 
treatment should be started as soon as the 
patient’s general condition and circum- 
stances will permit, usually ten days to 
two weeks after operation, even though 
the wound is not entirely healed. Post- 
operative irradiation, if mild, does not 
interfere with healing, but the healing 
period may be prolonged if the doses are 
too large. We believe that early post- 
operative irradiation lessens the oppor- 
tunity for carcinomatous remnants to 
become active lesions. 


ANALYSIS OF BREAST CARCINOMA CASES 
FROM THE CANCER INSTITUTE, UNIVER- 
SITY OF MINNESOTA HOSPITALS 


We have analyzed the records of all the 
patients—a total of 731—who received ir- 
radiation therapy for carcinoma of the 
breast at the University of Minnesota 
Hospitals during the thirteen years, 1926 
to 1938, taking the date of the first deep- 
roentgen-ray treatment as the beginning 
of the survival period. In most of the 
patients a radical mastectomy was per- 
formed; in a few, simple surgical removal 
of the breast preceded roentgen irradiation. 

Cases treated in the last two years of 
the period covered by the report obviously 
would not qualify for five-year survival 
statistics. The entire group was included, 
however, in order that the report might 
be as complete as possible from the stand- 
point of symptoms and other pertinent 
factors. 

We have been able to follow up to 1939 
all except 18 patients (2.4 per cent) of the 
731 treated. Some of the 18 who could 
not be traced at that time had been fol- 
lowed as long as six years. Untraced 
patients were considered in our statistical 
studies as dying from carcinoma of the 
breast following the last recorded informa- 
tion. 
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In some instances in this series the evi- 
dence on the records is insufficient for a 
definite pathological classification based 
on the grade system, as a considerable 
number of patients were referred for roent- 
gn therapy by surgeons outside of 
the University Hospitals staff, and it was 
frequently impossible to ascertain the 
exact type and stage of the carcinoma. 
The patients who were operated upon at 
the University Hospitals were classified on 
the basis of the pathological examination 
of the axillary content, and Stage I cases 
did not, as a rule, receive radiation. It 
should be noted that these patients were 
operated upon by a great number of sur- 
geons, among whom were many having 
limited experience. Because of uncertainty 
concerning Stages I and II, the patients 
have been simply grouped into three 
classes, as follows: 

(1) Those referred for 
therapy, in whom the axillary nodes were 
supposedly involved at the time of opera- 
tion and a radical mastectomy preceded 
irradiation by a reasonably short period. 
No recurrences or metastases were evi- 
dent in this group at the beginning of 
irradiation. Since a few of these patients 
probably had no axillary lymph node 
involvement, this group includes Stages 
land II (certainly not over 10 per cent in 
Stage I). 

(2) Those patients with recurrences or 
metastases following either a simple pallia- 
tive mastectomy or a radical mastectomy. 
In some of these patients, distant metas- 
tases were present but were not evident 
prior to operation. 

(3) Inoperable cases, in which massive 
breast involvement existed, distant metas- 
tases were found on first examination, or 
the age or physical condition of the patient 
constituted a poor operative risk. 

Sex and Age: Our series of cases of 
breast carcinoma included 728 females 
and 3 males. The patients were divided 
into age groups in one-half decades, so as to 
show the increase in incidence after the 
age of thirty-five years (Table I). Eighty- 
Seven per cent were between the ages of 


postoperative 
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TABLE I: AGE INCIDENCE BY HALF DECADES FOR 699 
PATIENTS 
Age Cases Per Cent 
20-24 5 0.7 
25-29 9 1.0 
30-34 28 4.0 
35-39 62 9.0 
40-44 92 13.0 
15-49 109 15.0 
50-54 111 17.0 
55-59 90 13.0 
60-64 69 10.0 
65-69 72 10.0 
70-74 28 10 
75-79 13 2.0 
80-84 10 1.0 
85-89 0 0.0 


90-94 


thirty-five and seventy, and 85 per cent 
were over forty. The youngest patient 
was twenty-two years of age, and the oldest 
ninety-one. 

These figures indicate a definite increase 
of patients in the higher age group (S95 
per cent) over the figures given by most 
other authors, who report 75 per cent of 
their patients above the age of forty years. 
Lewis and Rienhoff (28) found 81 per cent 
in a series of 950 patients to be over forty 
years of age and Nathanson (30), reviewing 
a series of 2,165 cases, reports a peak in- 
cidence between forty-six and forty-eight 
years. 

Symptoms and Duration: 
patients treated, 686 gave 
symptoms such as pain, a mass, ulcera- 
tion of the breast, discharge from the 
nipple, etc., with a fairly accurate date of 
onset. In the other patients, the onset 
of symptoms was very indefinite or was 
not recorded at all in the history. 


Of the 731 
histories of 


TABLE II: DURATION OF SYMPTOMS 
Duration Cases Per Cent 
1 month or less 100 15 
2—4 months 148 21 
5-7 months 95 14 
8-12 months 114 17 
229 33 


Over 1 year 2 


One hundred patients (15 per cent) had 
symptoms for one month or less; 357 
patients (52 per cent) for one month to one 
year, and the remaining 229 patients (33 
per cent) for over a year (Table IT). 
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RECENT COMPARATIVE STATISTICS OF RESULTS AS COLLECTED FROM SPECIAL CLINICS (PFAHLER) 
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The shortest admitted duration of symp- 
toms was two weeks before roentgen irra- 
diation, and three days before operation. 
The longest duration of symptoms was 
forty-two years, a breast tumor having 
been first noticed in the year 1890. Fol- 
lowing trauma, the mass underwent malig- 
nant change with generalized metastasis 
at the time of death. 

Classification of Patients: In Table III 
the patients are classified into the groups 


TABLE III: CLASSIFICATION OF PATIENTS IN GROUPS, 
WITH NUMBER OF PATIENTS REFERRED FOR TREAT- 
MENT BY YEARS 


Post- 
operative 
Prophy- 
lactic 
Irradi- 
ation 


Metastatic 
and 
Recurrent 
Cases 


Inoper- Total 
able 


Cases 


Year 





CWBNMOUh Oboe 
CHWoOheK dtd 


 Torar 324 (44%) 292 (40%) 115 (16%) 731. 


previously described. There were 324 
patients (44 per cent) referred for post- 
operative prophylactic deep roentgen ther- 
apy; 292 patients (40 per cent) were 


treated for recurrent and metastatic dis- 
ease; 115 patients (16 per cent) were 
inoperable. 

Postoperative Prophylactic Irradiation: 
Table IV presents the results in 324 pa- 
tients (44 per cent) treated prophylacti- 
cally accompanying operation: 129 patients 
out of 254 (51 per cent) survived five years 
or more and 37 out of 128 (29 per cent) 
survived ten years or more. It is also of 
interest that 6 out of 16 patients were 
alive after fifteen years. 

The accompanying table, taken from 
Pfahler’s publication of 1938 (34) shows 
comparative percentages of five-year survi- 
val in Stage II carcinomaof the breast and in 
all operated cases with surgery alone and 
with surgery and irradiation combined. 
The figures in our series have been added 
and the average has been corrected accord- 
ingly (figures in brackets). 

In a subsequent paper, appearing after 
the publication of Pfahler’s table, Evans 
and Leucutia (15) reported a 50 per cent 
five-year survival in a series of patients 
with Stage I and II carcinoma of the breast, 
treated by surgery and roentgen therapy, 
and a 42 per cent 10-year survival. Wintz 
(48) found that 48 per cent of 124 patients 
with Stage I and II carcinomas of the 
breast survived five years. 

Recurrent, Metastatic, and Inoperable 
Group: No radiologist pretends to claim 
a high percentage of cures in those un- 
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SURVIVAL OF PATIENTS IN GROUP WITH CARCINOMA OF THE BREAST TREATED PROPHYLACTICALLY 
BY IRRADIATION FOLLOWING RADICAL MASTECTOMY 


(Treated at University of Minnesota Hospitals from July 1, 1926, te Dec. 31, 
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fortunate persons who have postoperative 
carcinomatous recurrences, metastases in 
the bones or elsewhere, or who are other- 
wise inoperable. Many extremely painful 
metastases, however, have responded so 
well to roentgen therapy that bedridden 
patients have been able to resume their 
household duties for months, with freedom 
from pain and other discomfort. Some in- 
operable patients have become operable 
following therapy, and in others recur- 
rences have subsided satisfactorily (31). 
Table V covers 407 patients (56 per cent 
of the total of 731) treated for recurrent, 
metastatic, or inoperable cancer. Of these, 
223 (55 per cent) survived one year or 
more; 76 (18 per cent) survived three 








years; 29 (9 per cent) out of 333 treated 
survived five years, and 7 out of 178 (4 
per cent) ten years. One patient was 
alive fifteen years after treatment. 

Among the 9 patients who survived ten 
years or more, there may be a few in 
whom metastases were incorrectly diag- 
nosed, but in some of the group metastatic 
lesions were undoubtedly controlled for 
that peroid. The following is the history 
of a patient who was considered inoperable. 















Case History: An unmarried woman aged 45 
years was referred to the University Hospitals on 
Dec. 22, 1933, having been aware of three lumps 
in her right breast and one in her left breast since 
1908 (twenty-five years). She had been in the 
University Hospitals Out-Patient Clinic in 1913 











(five years after onset) but because of the multiplic- 
ity of the nodules was advised to leave them alone, 
as the condition was considered benign. No bi- 
opsy was done. About October 1933 (twenty years 
following the first examination), the patient noticed 
a new “string of lumps” medially in her right 
breast, and on Dec. 7, she consulted a physician, 
who referred her to the University Hospitals. 

Physical examination revealed multiple masses in 
the right breast with right axillary and right supra- 
clavicular palpable nodes. One mass was present 
in the medial side of the left breast and a node 
was palpable in the left axilla. A few of the 
masses in the right breast were attached to the skin, 
and some of these were excised by diathermy on 
Dec. 23, 1933. Microscopic study revealed scir- 
rhous carcinoma. On Dec. 28, radon implants (49.3 
mc.) were inserted into the right breast, right 
axilla, and right supraclavicular regions for a total 
dose of 6,720 me.-hr. During May 1934 the patient 
received 1,000 r (measured in air) deep roentgen ther- 
apy to the right breast, right axilla, and right 
supraclavicular areas, with 200 r added in the latter 
two regions. She was followed in the Out-Patient 
Tumor Clinic up to June 1937, and on Oct. 6, 1943, 
she was working and apparently well. It is prob- 
able that she had a benign lesion in the left breast 
with an inflammatory adenopathy in the left axilla, 
as these areas have remained dormant without any 
type of therapy. 

This patient has so far survived almost ten years 
without recurrence, though no radical surgery was 
performed and roentgen irradiation and radon im- 
plantation were the main forms of therapy given. 


Subdividing the patients into those with 
recurrences and metastases and those who 
were inoperable, we find that 292 (40 per 
cent of the entire group of 731) were 
treated for recurrent and metastatic car- 
cinoma. There was a three-year sur- 


TABLE VI: SURVIVAL OF PATIENTS WITH RECURRENT 
AND METASTATIC CARCINOMA OF THE BREAST 


Per Cent 


Survival 


Number Number 
Years Treated Surviving 
1 292 165 
y 292 90 
‘ 292 

264 
251 
233 
213 
184 
145 
120 

89 

60 


Sonus oe 


vival of 51 (17 per cent) out of 292 patients 
treated, while 21 (8 per cent) out of 251 
treated survived five years (Table VI). 
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The 115 patients considered to be jn- 
operable and referred for therapy are con- 
sidered in Table VII. As was previously 


TABLE VII: SURVIVAL OF PATIENTS WITH PRiIMary 
INOPERABLE CARCINOMA OF THE BREAST 


Per Cent 
Survival 


Number 
Surviving 


Number 
Treated 


115 58 50 
115 40 35 
115 25 22 
99 16 16 
82 8 10 
70 10 
53 9 
42 9 
33 6 
33 6 
33 6 
7 
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explained, these patients were considered 
inoperable because of acute carcinoma- 
tous involvement, an extensive local lesion 
and metastases, or because of being poor 
surgical risks. We find that 58 patients 
of the 115 treated (50 per cent) survived 
one year, 25 out of 115 patients treated 
(22 per cent) survived three years, and 8 
patients out of 82 treated (10 per cent) 
survived five years. 

A few of the patients became operable 
after an intense series of roentgen therapy, 
but they have been included in this group 
as they were definitely inoperable to start 
with and the later operation was considered 
as palliative only. 

Survival of EntireGroup: Unfortunately 
we do not have a follow-up on all patients 
with carcinoma of the breast who came to 
the Clinic. Some of these patients were 
treated by surgery alone, and the sur- 
vival in this group was high, as it was 
made up of Stage I cases. As we have ac- 
cepted all patients desiring palliative treat- 
ment, only a few persons with extensive 
metastases failed to receive x-ray therapy, 
either because they refused such treat- 
ment or because they had no complaints 
except from advanced pulmonary metas- 
tases. The survivals for all treated 
patients, independent of the extent of the 
disease, are summarized in Table VIII. 

It is noticeable that, when no considera- 
tion as to the stage of the disease is given, 
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TasLE VIII: SURVIVAL IN ALL CLInIcAL Groups OF 
CARCINOMA OF THE BREAST TREATED BY IRRADIATION 
ALONE OR IN COMBINATION WITH SURGERY 
(Most of Stage I cases excluded) 


Per cent 


Number Number 
Years Treated Surviving Survival 
1 731 506 69 
2 731 372 51 
3 731 286 39 
4 649 211 33 
5 587 158 27 
6 542 136 25 
7 542 116 21 
7 396 76 19 
Q 306 51 17 
10 306 44 14 
11 165 18 10 
12 114 10 9 
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axillary recurrences. The heading ‘‘other 
regions’ includes such sites as the omen- 
tum, intestines, peritoneum, the genito- 
urinary system, inguinal nodes, etc., and 
instances specified in the records as ‘“‘gener- 
alized metastases.’ These figures include 
metastases to more than one region in the 
same patient where mention of these is 
made in the record. This list cannot be 

















we have a 27 per cent five-year survival, 
based on a total of 587 patients treated, 
and a ten-year survival of 14 per cent, 
based on a total of 306 patients treated. 
No satisfactory comparison can be made 
with figures given by other authors, as the 
selection of cases differs and as Stage I 
cases were selectively excluded in our 
series. It is interesting, however, to re- 
call that Evans and Leucutia (15) report 
30 per cent five-year survivals among 830 
cases treated, and 22 per cent ten-year 
survivals based on 434 cases. In Lewis 
and Rienhoff’s (28) combined series of 
medullary, scirrhous, and adenocarcino- 
mas, 23 per cent of the patients survived 
five years. 

Metastases and Recurrences: Among 
the entire group of patients with records 
specifying the presence of metastases, 
the axillary and supraclavicular nodes, 
bones, and lungs predominate as the sites 
of secondary involvement. Bell (10) stated 
that over two-thirds of the cases show axil- 
lary metastases at the time of operation, 
while Trimble (47) stated that, in 80 per 
cent of the patients presenting themselves 
for examination because of a lump in the 
breast, metastases have already occurred. 
Lewis and Rienhoff (28) substantiate our 
observations that usually the younger the 
patient with carcinoma of the breast, the 
more susceptible she is to local or axillary 
recurrences. 

Table [IX shows the incidence of metas- 
tases for different regions and of local or 


TABLE IX: Site OF METASTASES FROM CARCINOMA OF 
THE BREAST 

Numerical 

Site Incidence 
Local recurrence 54 
Axillae (recurrence) 225 
Supraclavicular nodes 78 
Other breast 20 
Lung 77 
Bone 148 
Skin 41 
Liver 25 
Brain 11 
Adrenal 1 
127 


Other regions 


considered complete but gives some infor- 
mation concerning the relative frequency 
of metastasis to different organs or loca- 


tions. 
In one instance metastases were found 


in the adrenals. The history in this 
unusual case is as follows: 


Case History: A 69-year-old white female was 
admitted to the University Hospitals in December 
1923, complaining of pain, swelling, and blue 
discoloration of the left breast, occurring after a fall 
(Nov. 23, 1923) in which the breast was injured, 
with subsequent development of a mass in the upper 
outer quadrant. Examination revealed a mass 
about 4 cm. in diameter and palpable left axillary 
nodes. A radical left mastectomy was done on Dec. 
5, and a microscopic diagnosis of scirrhous carcinoma 
with axillary node metastases was made. The 
patient made an uneventful recovery and was dis- 
charged. A roentgenogram of the chest was 
negative. On Feb. 21, 1927, three years later, the 
patient was readmitted, complaining of a lump in 
the left axilla which she had first noticed two weeks 
previously. She had a brownish discoloration of 
the face, neck, and hands, which had been increas 
ing, and a small uleer on her right forearm, which 
Roentgen examinations of the 


would not heal. 
A diagnosis 


gastro-intestinal tract were negative. 
of one staff physician was “acanthosis nigricans,” 
while a dermatologist suggested ‘‘pseudopellagra,” 
occasionally seen in association 
Four deep roentgen ther 


a condition 
with malignant growth. 
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apy treatments were given, amounting to 800 r 
(measured in air) to the left breast region and 1,000 r 
to the left axillary region. The patient died on 
March 20, 1927, on the 27th hospital day. 

The autopsy report described the yellowish- 
brown pigmentation of the skin as more intense on 
the exposed regions, with scaling and thickening in 
those parts. There was a dark brown blotchy pig- 
mentation of the mucous membranes of the mouth. 
The lungs, liver, spleen, myocardium, stomach, in- 
testines, and right kidney were normal. The upper 
pole of the left kidney and both adrenals were en- 
tirely replaced by metastatic scirrhous carcinoma. 

This was a case of Addison’s disease due to bilat- 
eral metastatic carcinoma of the adrenals with 
no other organs involved, except the upper pole of 
the left kidney, by extension. 


Bilateral Breast Carcinoma: It is of some 
interest to analyze the results in patients 
with carcinoma of both breasts. Of the 
731 patients, 9 (1.2 per cent) were found 
to have bilateral breast carcinoma on first 
examination. Eight others received treat- 
ment for carcinoma of the second breast at 
a later date. In afew carcinoma of the 


second breast may have developed after 


they were last examined here, as seems 
to be the case with one patient who stated 
in a letter to us that she had cancer of the 
ether breast but considered it useless to 
return for further treatments. Several 
patients had tumors of the second breast 
which were either proved to be benign or 
could notdefinitely be consideredcarcinoma. 
Some authors (18) report a much higher inci- 
dence of bilateral breast carcinoma, even 
up to 51 per cent of their cases, but in most 
instances only 1.5 per cent of primary bilat- 
eral involvement. 

Three of the patients with primary bilat- 
eral carcinoma had bilateral radical mas- 
tectomy. Two of them survived more 
than one but less than two years; the 
third died within a year after operation. 
One patient had a bilateral simple mastec- 
tomy and lived for one year. The other 5 
patients were considered inoperable and 
received radiation therapy only. Four died 
within one year and the fifth three years 
and a half after the first treatment. 

Of the 8 patients with later involvement 
of the second breast, 4 had bilateral mas- 
tectomy. The survival after the first and 


January 1945 


second operation, respectively, was as 
follows: Case 1, 3 and 0 years; Case 2, 
8 and 4 years; Case 3, 12 and 9 years: 
Case 4, 13 and 11 years. The latter two 
patients were alive and well in June 1943, 
Four patients had mastectomy for the 
original growth but were considered in- 
operable when they came to the clinic with 
involvement of the second breast. The 
survival from the time of operation and 
from first x-ray treatment to the second 
breast was: for two cases 1 and 0 years, 
for one 2 and 1 years, and for one 3 and 1 
years. 

These results indicate an exceedingly poor 
prognosis for primary bilateral breast 
carcinoma and in such cases radical mas- 
tectomy appears of little value. On the 
other hand, when a carcinoma of the second 
breast occurs at a subsequent date and is 
definitely operable, radical mastectomy 
should be performed and postoperative 
roentgen therapy given. In this group 2 
out of 4 patients survived more than nine 
years. This seems to indicate that the 
second carcinoma was a new, independent 
growth rather than a metastatic lesion. 


Case History: A 41-year-old married female was 
first admitted to the University Hospitals in January 
1930 She had noticed a mass in her left breast since 
1912, which was biopsied at that time and found to 
be a benign lesion. In November 1929 (seventeen 
years later) pain and swelling occurred in the old 
biopsy scar. On Jan. 7, 1930, a radical mastectomy 
was performed and a microscopic diagnosis of adeno- 
carcinoma was recorded. Axillary nodes were re- 
ported not involved. The patient was referred for 
roentgen therapy in February 1930, and 1,000 r 
(measured in air) were given to the left breast, left 
axilla, and left supraclavicular regions over a twelve- 
day period. There were no recurrences and no 
metastases up to May 1932 (two and a half years 
after the primary left breast lesion), when a mass was 
discovered in the right breast. A radical right 
mastectomy was performed on May 26, 1932. A 
pathological diagnosis of carcinoma was made, 
but whether any nodes were involved was not re- 
corded. In June 1932 the patient was referred for 
deep x-ray therapy and was given 1,000 r (measured 
in air) to the right breast region with 400 r added to 
the axilla and supraclavicular regions; a similar 
series was given in August 1932. This patient sur- 
vived for thirteen and eleven years, respectively, 
after carcinoma of the left and right breasts and, 
when heard from recently, was still well. 








1945 








Vol. 44 


Tumors with Short History: In our 
analysis as to duration of symptoms before 
the institution of any therapy, 100 patients 
were found to have reported symptoms of 
one month or less. The information ob- 
tained was satisfactory enough in 79 cases 
to include them in a separate analysis. 
Forty-three of these patients came to the 
clinic before receiving any treatment, and 
34 came with recurrences following mas- 
tectomy. It is of interest that in most of 
the latter patients recurrence developed 
relatively soon after the operation. The 
survivals following radiation therapy for 
the recurrent lesions were also relatively 
short, and it seems that the majority of 
these patients had highly malignant tu- 
mors. It was evidently rapid growth of the 
tumor and discomfort that brought them 
toa physician so soon after the discovery of 
the original mass. The same _ reason 
brought several of the first mentioned 
group to the clinic, as evidenced by 6 
patients who were considered inoperable 
either because of metastasis or because of 
an inflammatory type of carcinoma. The 
results from surgery and irradiation in the 
operable cases were, however, better than 
usual, as the five- and ten-year survivals 
amounted to 60 per cent and 36 per cent, 
respectively. Because of the small num- 
ber of patients, however, these figures are 
not significant. There can be no doubt 
that much better results would be obtained 
in the entire group of breast cancers if the 
patients came for operation immediately 
upon discovery of the tumor, though even 
under such circumstances there will un- 
doubtedly be some who already have dis- 
tant metastases. 

Some investigators (28) have found that, 
in instances where medical care is sought 
very early after an abnormal growth or 
ulceration is noticed, the condition fre- 
quently is of an acute nature, progressing 
rapidly. For that reason, the patient be- 
comes alarmed and requests aid promptly 
but the lesion proves to be of such a 
malignant nature that even the best 


and most thorough treatment is of little 
or no avail. 
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TECHNIC OF THERAPY 
1. Postoperative Prophylactic Irradia- 
tion: Prophylactic therapy was usually 
started about ten to fourteen days follow- 
ing operation, with the following factors: 
200 kv.p., 30 ma., 0.5 mm. Cu and 1.0 
mm. Al filter (H.V.L. 0.9 mm. Cu), focal 
skin distance 70 cm. The field included 
the anterior breast region, anterior supra- 
clavicular, cervical and axillary regions, 
and the parasternal line medially. At 
first about 250 r (in air) was given every 
second day for four treatments (total 
1,000 r). The intention was to repeat this 
series after two months, but some of the 
patients did not return at that time. 
Since 1928 additional treatments have been 
given to the axilla and the supraclavicular 
region. The dose was gradually increased 
to some extent and co-operation improved 
so that practically all patients received 
the dose originally planned. With these 
changes the results improved: 36 of the 92 
patients treated from 1926 to 1931 (39 per 
cent) survived five years, whereas 93 of the 
162 patients treated from 1932 to 1936 
(57 per cent) showed a five-year survival. 

At the present time 140 kv.p., with 
1.0 mm. Al and 0.25 mm. Cu filtration 
(H.V.L. 0.56 mm. Cu), are used for the 
large field at 70 cm. target-skin distance. 
The full series is given over a period of 
fourteen to sixteen days. During that time 
the above field receives 1,200 r (in air). 
The axilla and the supraclavicular areas 
receive, in addition, 300 r anteriorly and 
1,200 r through posterior fields, with 
200 kv., 1.0 mm. Al and 0.5 mm. Cu filter 
(H.V.L. 0.9 mm. Cu), and the breast area 
receives additional radiation from two 
tangential fields, 300 r being delivered to 
each. No statistics are as yet available 
for this method. 

Most women in the menstrual period of 
life are urged to have permanent steriliza- 
tion doses of deep roentgen therapy to the 
ovaries, being required to sign permission 
for sterilization before this is given. 

2. Recurrent and Metastatic Cases: 
Every such case had to be individualized 
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from the standpoint of therapy, and the 
amount of radiation was largely a matter 
of personal judgment on the part of the 
therapist. 

3. Inoperable Cases: In this group of 
patients the involved breast was treated in 
quadrants, with the beam directed tan- 
gentially through the breast. The breast 
is divided into a superior, inferior, medial, 
and lateral triangular quadrant, and the 
patient placed in such a position as to 
minimize the amount of radiation striking 
the lung parenchyma. The anterior su- 
praclavicular region is included in the 
upper breast quadrant and the axilla in the 
lateral quadrant. Each field was treated 
by a fractional dose method so that at the 
conclusion of treatment, between 1,000 r 
and 1,500 r (measured in air) had been 
given per field, with 200 r to 300 r (meas- 
ured in air) as the maximum daily dose to 
one quadrant. The posterior axilla and 
posterior supraclavicular areas received 
supplementary treatment with 600 to 900 
reach. The factors used were 200 kv.p., 
30 ma., 60 cm. focal skin distance, 1.0 
mim. Al and 0.5 mm. Cu filtration (H.V.L. 
0.9 mm. Cu), with 46.4 r per minute as the 
output. Where indicated, a permanent 
sterilization dose of therapy was given to 
each patient who did not object to it. 

Complications and Sequelae: Occasion- 
ally patients complained of irradiation 
sickness. This usually had no great sig- 
nificance. If it were severe, the usual 
dosage was diminished until the condition 
improved. Some of the late sequelae were 
lung fibrosis as a result of radiation pene- 
trating the pleura and lung parenchyma 
and causing a pleuropulmonitis, as de- 
scribed by Desjardins (14) in 1926. Skin 
reactions occur rarely, and usually subside 
promptly after a discontinuance of ther- 
apy. Occasionally permanent telangiec- 
tasia was observed as a late sequela. 


SUMMARY 


1. In this analysis the period of sur- 
vival is considered from the day of the 
first roentgen treatment. 

2. Seven hundred and thirty-one pa- 
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tients were treated by deep roentgen ther. 
apy for carcinoma of the breast, 72 
females and 3 males. 

3. Eighty-five per cent of the patients 
were above the age of forty years. 

4. Four hundred and fifty-seven pa- 
tients (66 per cent) had symptoms of one 
year or less. 

5. Three hundred and twenty-four (44 
per cent) received postoperative prophy- 
lactic therapy, with a three-year survival 
of 210 (65 per cent), a five-year survival 
of 129 patients out of 254 treated (51 
per cent), and a 10-year survival of 37 out 
of 128 treated (29 per cent). 

6. Four hundred and seven (56 per cent) 
were treated for recurrent, metastatic, 
and inoperable lesions, with a one-year 
survival of 225 (55 per cent); 76 patients 
surviving three years (18 per cent); 29 
patients out of 333 treated surviving five 
years (9 per cent), and 7 out of 178 (4 per 
cent) surviving ten years. 

7. Metastases were most common in 
axillary nodes, bones, the supraclavicular 
region, and lungs. 

S. Early diagnosis and immediate irra- 
diation therapy following radical mastec- 
tomy gave the best results. 

9. Lung fibrosis as a complication 
can be minimized if a suitable technic is 
selected and fields are properly rotated. 

CONCLUSIONS 

Carcinoma of the breast is still a cause 
of death in a high percentage of the popula- 
tion. Early diagnosis, with immediate 
radical surgery followed by adequate deep 
roentgen-ray therapy, or operation pre- 
ceded by irradiation, produces the most 
favorable results known today. Statistics 
from various clinics show a much higher 
percentage of five- and ten-year survivals 
with this combination than with surgery 
alone in Stage II carcinoma of the breast. 


1631 Medical Arts Building 
Minneapolis, Minn, 
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Roentgen Therapy in Diseases of the Blood-Forming Organs' 


RAPHAEL ISAACS, M.D. 
Chicago, Ill. 


WV 7HILE ROENTGEN therapy is recognized 
as the best symptomatic treatment 
available for leukemia, Hodgkin’s disease, 
and similar conditions, there is apparently 
no standard method of irradiation. The 
details appear to differ in some respects 
with each roentgenologist. The present 
study was undertaken to determine the 
actual results of treatment and, if possible, 
to account for the remarkable difference in 
the outcome in different patients. The 
physician tells the roentgenologist: ‘‘This 
patient has leukemia’’ (or Hodgkin’s dis- 
ease, or some related condition) and asks: 
“Will you treat him?’. The resultant 
treatments are of many types. 

The case histories of 980 patients with 
diseases of the blood and blood-forming 
organs, receiving roentgen therapy, were 
reviewed to note the effect of different 
factors on the results. The diseases in- 
cluded various stages of myelogenous, 
lymphatic, monocytic, and atypical-cell 
leukemias, types of Hodgkin’s disease, and 
lymphosarcoma. Statistical data will be 
published in another paper, but certain 
results of the analyses are given here, with 
case reports illustrating the essential points. 

The x-ray therapy received by these pa- 
tients represented the current practice of 
roentgenologists from numerous sections of 
the country, many of the patients having 
been treated in other clinics and hospitals 
before they were examined by us. Treat- 
ments were of many types, and it was ex- 
tremely difficult to compare the effects of 
similar doses, whether stated simply as the 
number of roentgens or with all the tech- 
nical factors. There appears to be no way 
at present of representing what was done 
to one patient in terms in any way com- 
parable to what was done to another. 


1 Read by title at the Twenty-ninth Annual Meeting 
of the Radiological Society of North America, Chicago, 
Til., Dec. 1-2, 1943. 


From the state of the patient, his blood, or 
other factors, it was impossible to predict 
from a study of the records what a given 
series of x-ray treatments would do, as the 
technics were so varied. Some excellent 
remissions were recorded, whereas in other 
patients an exacerbation of the disease 
process resulted. 

In actual practice, remissions last for 
varying times, from days to months. It is 
of practical importance to note what 
factors in the treatment or the condition of 
the patient influence their length and de- 
gree. Among the variable factors which 
could be analyzed were: stage of the 
disease (duration to the present time), 
the leukocyte count, maturity of the cells 
in the blood, maturity of the cells in the 
marrow, red blood cell count, platelet 
number, tendency to bleed, fever, age of 
patient, sex, number of previous relapses, 
previous treatment (irradiation), kinds of 
accessory treatment, lymphocyte count, 
basal metabolic rate, total ““dosage”’ of x- 
ray (r), method of application, frequency 
of exposure, number of days in which 
treatment was given, parts irradiated, and 
size of field. 

In analyzing the effects of treatment the 
following factors were taken into consider- 
ation: symptomatic remission, tempera- 
ture decrease, increase or decrease in the 
leukocytes, increase or decrease in red cell 
count, platelet number, length of remission, 
change in weight, basal metabolic rate, 
pulse rate, uric acid output, chemical 
changes, bone marrow changes, peripheral 
blood changes, and re-establishment of the 
menstrual periods. 


INTERVAL OF DOSAGE 


In the following case of chronic myelo- 
genous leukemia a comparison is made be- 
tween giving doses of 200 r on alternate 


days (total 1,600 r in sixteen days) and 
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giving SI () r on three consecutive days and 
one exposure three days later (same tech- 
nical details of dosage). (This last dose 
should have been grouped with the others. ) 
No demonstrable remission was produced 
in the first series, but a remission of about 
three months followed the second series. 
These two types of dosage interval were 
encountered frequently in the series of 
patients with results very much like those 
shown in this patient. Case II illustrates 
the short remissions when the alternate 
day interval is used. 















Case I: Man, age 38 years. Chronic myelogenous 
leukemia. Treatments over the spleen area. The 
blood counts on any given day were taken before the 
treatments were given. They were as follows: 































Leukocytes X-ray Irradiation 
Day per Cu. Mm. to Spleen Region 
-5 222,600 
—4 161,600 
-3 172,200 
—2 157,000 
-1 284,400 Oe 
0 239,200 200 r 
1 238,800 ale 
2 216,600 200 r 
3 175,800 : 
4 192,800 200 r 
5 183,800 
6 204,600 , 
7 155,400 200 r 
8 152,000 ' 
9 124,000 200 r 
10 132,200 
11 118,200 ne 
12 134,200 200 r 
3 129,200 
14 168,000 200 r 
15 102,600 
16 150,400 200 r 
17 100,800 
18 121,000 
19 96,800 
20 103,600 
21 79,600 
22 148,400 
23 115,800 
24 83,000 
25 134,000 
26 128,000 
27 134,000 wee 
28 150,400 200 r 
29 103,400 200 r 
30 140,600 200 r 
31 91,800 
32 122,000 
33 103,800 200 r 
34 66,200 ; 
35 77,000 
36 75,200 





Interval of 95 days 
31 224,400 
276,200 
249,200 
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SIZE OF THE FIELD IRRADIATED 


With the same technical factors, varia- 
tion in the size of the field (area of skin 
exposed) appears to be important. Thus 
200 r over a large field produces a much 
greater effect than the same number of 
units over a small area. This is especially 
evident when fields of two sizes are used 
on the same patient at different times. It 
is, of course, shown quite well when ade- 
quate “‘spray”’ technic is used as compared 
to a limited area. 


AREA EXPOSED. CHEST AND SPLEEN RE- 
GION: EFFECT OF TOO SMALL A DOSE 


A relapse may be instituted if a small 
dose of x-ray is given or if it is given over 
an area where it affects much of the bone 
marrow directly. 


Case II: Man, age 34 years. Chronic myelogen 
ous leukemia. The patient had a severe paroxysmal 
cough, which did not respond to sedatives or cough 
medicines of any type. His leukocyte count was 
15,400 per cu. mm. with most of the cells of fairly 
mature types. He was treated over the anterior sur 
face of the chest, through a 15 X 15-cm. field, and 
later over the spleen (10 X 5cm.). The leukocyte 
changes are shown in the following table. At the 
beginning of the treatment the patient was in a re 
mission induced by Fowler’s solution. 


Dose Leukocyte 
Day in r Count Area Exposed 
1 35 15,400 Chest 
4 50 14,500 Chest 
11 50 17,500 Chest 
12 60 19,500 Chest 
16 50 18,000 Chest 
22 21,000 : 
Interval of 27 days 
419 255,000 . 
54 75 175,000 Spleen 
57 75 146,000 Spleen 
61 54,000 
70 21,400 
Interval of 26 days 
96 226,000 
103 261,000 
104 75 Spleen 
106 75 206,000 Spleen 
109 75 155,000 Spleen 
113 75 90,000 Spleen 
120 , 32,500 


Interval of 19 days 


139 141,000 Fowler's solution 
153 136,000 
18 76,600 
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Leukocyte 

Count 
Interval of 174 days 
72,800 
80,000 
52,200 
60,000 
100,000 
203,000 
288,000 


Dose 


Day inr Area Exposed 


355 sia 
363 50 
366 70 
369 70 
371 90 
376 100 
378 100 
380 30 spray 352,000 
383 a 237,000 
411 es 352,000 


Chest 15 X 15cm. 


No great change in the leukocyte count was noted 
during the treatment over the chest, the white blood 
cell count during this period being but slightly above 
normal. A complete relapse followed, however, dur- 
ing the next four weeks. Here, comparatively 
“‘small”’ doses were given, not on consecutive days 
(five exposures in sixteen days, total 245 r). Two 
exposures over the spleen (not on consecutive days, 
150 r in three days) caused a reduction to 21,400 
leukocytes thirteen days later, followed by a com- 
plete relapse within the next three weeks. Four 
more treatments over the spleen (during nine days, 
total 300 r) reduced the leukocyte count to 32,500 in 
two weeks, but there was again a complete relapse 
in nineteen days. A remission was produced and 
maintained for eight months by the use of Fowler’s 
solution. 

As the patient’s cough was severe, it was decided to 
try more x-ray therapy over the chest. The leuko- 
cyte count at this time was 72,800, the cells were 
mostly metamyelocytes, young and mature neutro- 
phils, and from a hematological point of view the 
blood was in a comparatively good condition. 
Seven x-ray treatments were given at three-day 
intervals over seventeen days (total 510 r) and a 
complete relapse followed. 

This patient should have responded per- 
fectly to adequate treatment with x-rays 
as he did-with Fowler’s solution. His blood 
cells were in stages known to respond best 
to roentgen therapy, but the results were 
those of “‘stimulation”’ rather than de- 
pression. 


PRODUCTION OF LEUKOPENIA 


There is apparently no permanent harm 
if leukopenia is produced after x-ray 
therapy in chronic myelogenous leukemia. 
There may, however, be a prolonged re- 
duction of the number of the red blood 
cells, white blood cells, or platelets, vary- 
ing in different patients. 

Case III: Man, age 38 years. Myelogenous 
leukemia. The leukocyte counts in this patient 
were as follows: 
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X-ray 
(Spleen Area, 
Anterior and 

Posterior) 


Day Leukocyte Count 


—4 152,400 f; 
acs 200 r 

200 r 
200 r 
200 r 
nie 200 r 
125,200 

184,000 

191,000 

166,500 

109,000 

78,800 

28,300 

14,800 

9,300 

5,800 

3,800 

5,900 

2,900 

3,000 

5,100 

70 8,600 
73 23,700 


Remission for over eight months 


300 r 
300 r 


The depression in the leukocyte count lasted three 
weeks. There was a mild depression of the red cell 
count after the first five treatments, and again from 
the thirty-fifth to the fifty-sixth day. The platelets, 
which had been increased in number before therapy, 
were reduced in number after the fifth day and did 
not recover for about two months, reaching a low 
normal after that, with occasional periods of de- 
pression. 

RED BLOOD CELLS AND 
LYMPHOCYTES 


APLASIA OF 


Case IV: A man, age 49 years, felt well until 
about two weeks before he came to us for examina- 
tion. At another hospital it had been noted that he 
was pale and weak and had a mild fever. A biopsy 
section of a lymph node was interpreted there as a 
malignant tumor, a reticulum-cell sarcoma or meta- 
static carcinoma. (The disease was reticulum-cell 
sarcoma or ‘‘Hodgkin’s sarcoma.’’) In the preced- 
ing eleven days he had received roentgen therapy, 
1,850 r, over the inguinal, axillary, and left supra- 
clavicular regions. This treatment proved quite 
toxic and the lymphocytes decreased to 440 per cu. 
mm. on the last day of the treatment, falling to 53 
per cu. mm. during the next six weeks. The red 
blood cells decreased somewhat more slowly, but 
reached 1,800,000 in four weeks. The neutrophils 
did not decrease proportionately, but reached their 
lowest point in about the same time (1,350 per cu. 
mm.). A study of the bone marrow cells showed al- 
most complete aplasia of the red blood cells, but 4 
fair amount of neutrophilic leukocyte material re- 
mained. Improvement in the leukocyte count (low- 
est point, 2,000 per cu. mm. four weeks after the 
treatments) and in the red cell count followed blood 
transfusions, but the lymphocytes did not recover. 
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The blood platelets, increased in number at first, as 
ischaracteristic of Hodgkin’s disease, became slightly 
reduced in number, and eventually recovered. 
Peritonitis developed from a ruptured duodenal 
ulcer, and a characteristic polymorphonuclear leuko- 
cytosis (neutrophils, 93 per cent of 19,200) occurred. 


This case illustrates the fallacy of treat- 
ing the disease rather than the patient. 
It shows the order in which toxic effects on 
the cells become evident and the order of 
recovery, when the lymph node areas are 
irradiated. Under the circumstances, the 
platelets resisted the treatment more than 
the other blood cells. 


THE PERIPHERAL BLOOD AND 


BLOOD-FORMING TISSUES 


STATUS OF 
THE 

The height of the leukocyte count in the 
peripheral blood and the degree of the 
maturity of the cells were factors in de- 
termining the effect of the treatments only 
to the extent that they represented the 
true status of the marrow, lymph nodes, or 
spleen. This is, of course, evident in the 
aleukemic forms, where the blood-forming 
tissues are hyperplastic and the peripheral 
blood shows a normal or leukopenic state. 
However, in patients with elevated leuko- 
cyte counts, the marrow at times harbored 
extensive nests of blasts while the periph- 
eral blood showed comparatively few. 
In these cases, treatment with x-rays pro- 
duced a poor or short remission, followed by 
anexacerbation. In such cases the number 
of blasts in the blood usually increased 
after irradiation, with progressive anemia. 
Frequently, when blasts formed about 5 
per cent of the peripheral cells, the prog- 
nosis was uncertain, but when the per- 
centage rose to 10 or higher, the effect of 
irradiation was either transient or dele- 
terious. There was some suggestion that 
blood transfusion improved the prognosis 
in many cases that otherwise would have 
been expected to show a poor response. 
As a rule, the patient had a better chance 
of a remission when the blood cells were 
metamyelocytes or older in myelogenous 
leukemia, small lymphocytes in lymphatic 
leukemia, and young or mature monocytes 
in monocytic leukemia, than when the cells 
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were younger, unless too frequent small 
doses of x-ray were given over long inter- 
vals. 


RED BLOOD CELL AND PLATELET COUNT 


A low red blood cell or platelet count 
was not in itself a prognostic factor in 
treatment. When the red blood cell tissue 
was active in the marrow, but crowded, 
improvement followed adequate reduction 
in leukocyte tissue following irradiation. 
A temporary fall in the red cell count was 
noted frequently after x-ray therapy by 
several of the different methods. This may 
have been the result of injury of the red 
blood cell tissue by the x-rays, or it may 
have reflected the increased rate of growth 
of the marrow (leukocyte tissue), which 
constituted the first change after irradia- 
tion, before the reduction started. In 
patients with adequate red blood cell 
growth (no room to mature beyond the 
normoblast stage), anemia was not a con- 
traindication to x-ray therapy. When 
red blood cell tissue was depressed (acute 
leukemia: “‘blast’’ leukemia) x-ray irradi- 
ation caused a further anemia and was 
definitely contraindicated. It was evi- 
dently very difficult in many cases to 
evaluate this from the blood films alone, 
whereas in others it was quite obvious. 

The platelet number in the peripheral 
blood did not, in itself, serve as a direct 
guide to treatment. Reduction in the 
platelet number was a contraindication to 
therapy only when accompanied by many 
leukocyte blasts in the peripheral blood. 
Many patients with chronic lymphatic 
leukemia and platelet reduction with 
anemia responded well to therapy. Failure 
in the manufacture of platelets was a 
definite contraindication to irradiation. 


BASAL METABOLIC RATE 


As a rule, the degree of activity of the 
leukemic process was reflected in the eleva- 
tion of the basal metabolic rate. A sim- 
ple clinical guide was the elevated pulse 
rate, but irritability, excessive perspira- 
tion, and loss of weight were other evi- 
dences. In those patients with fairly 
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mature cells in the blood and blood-forming 
organs, the high basal metabolic rate was 
an adequate guide for x-ray therapy, as 
the increased use of oxygen represented 
the degree of activity of the leukemic 
process. When many blasts were present, 
however, the basal metabolic rate alone 
was not an adequate guide. 


AGE AND SEX 


From the present analysis, it is not 
possible to formulate a definite statement 
as to whether an older or a younger person 
with the same degree of leukemic involve- 
ment responds better to x-ray therapy. 
The extremely wide range of responses 
may have been related to the many 
methods of irradiation. The problem will 
bear further study. Excellent remissions 
as well as poor ones were encountered in 
both young and old and male and female, 
with comparable conditions of the blood. 


FEVER 
An analysis of the case histories indi- 
cated that fever in itself was not a contra- 
indication to x-ray therapy. The degree 
of advancement of the leukemia and the 
degree of immaturity of the cells were more 
potent factors, when accompanied by 
fever, than the mere elevation of the tem- 
perature. As a rule, extremely high tem- 
peratures (104-106°) accompanied condi- 
tions which in themselves would have 

ruled out x-ray therapy. 


FIRST AND SUBSEQUENT REMISSIONS 


An analysis of the cases shows that a 


second remission induced by roentgen 
therapy may be as long as the first or 
longer, although as the disease progresses 
there is a tendency for subsequent remis- 
sions to be shorter. The following case 
history shows a remission of three months 
following a remission of one month. A 
later remission of over fourteen months 
was induced by the use of Fowler’s solu- 
tion. 

Case V: Woman, age 43 years. Chronic myelo- 
genous leukemia, with a previous duration of about 
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five years. The leukocyte count at the beginning of 
therapy was 89,200 percu.mm. Treatments, twelve 
in number, were given over an area 20 X 20 cm. 
on the abdomen in the course of five weeks, 25 r each 
time (total 300 r). The lowest point in the leukocyte 
curve after this treatment was 32,000 per cu. mm.: 
four weeks later the count had risen to 85,400, and in 
two more months to 144,000 per cu. mm., with a red 
blood cell count of 1,740,000. Although the prog- 
nosis seemed hopeless at this time, the patient was 
given three exposures alternating over the anterior 
and posterior surfaces of the spleen area, 30 r on 
three consecutive days (field 20 X 20 cm., total 901) 


There was a rapid fall in the number of leukocytes to 
33,000 per cu. mm., and the remission lasted for four 
months. The leukocyte count then rose to 96,000, 
The count fell after the use of Fowler’s solution and 
for the next fourteen months the leukocyte and red 
blood cell counts were normal, no treatment of any 
kind being used during this period. Subsequently 
there was a relapse associated with a high leukocyte 
count, great immaturity of the white cells, and 
hemorrhage into the brain, followed by death. 


SUMMARY AND CONCLUSIONS 


In the cases studied the diagnosis was 
usually made by the physician and it was 
left to the radiologist to plan and give the 
x-ray therapy. In many cases a hema- 
tological remission was not produced, or 
was obtained only after weeks of therapy. 
If a relapse followed soon after, it was often 
attributed to the vagaries of the disease. 
Yet it is known that many patients with 
fairly mature blood cells do respond well to 
proper therapy. It is our impression from 
the cases studied that it takes a longer time 
to produce a remission when the treat- 
ments are given on alternate days or at 
three-day or one-week intervals, and the 
remissions are shorter, than when the dose 
is given on successive days and discon- 
tinued when the leukocyte count falls to 
between 60,000 and 80,000 per cu. mm. 

The factors of anemia, fever, and platelet 
number are not of primary significance in 
themselves as contraindications to x-ray 
therapy, but are useful in evaluating the 
underlying conditions. When a decrease 
in the number of red blood cells or plate- 
lets is an expression of the crowding of the 
marrow with fairly mature leukemic cells, 
roentgen therapy is indicated and is of 
value. When the anemia and thrombo- 
cytopenia reflect the crowding of the 
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marrow with blast cells, irradiation is 
definitely contraindicated. With the same 
number of r, the effects are more pro- 
nounced, the larger the field, and the re- 
sults vary with the region exposed. Leuko- 

nia after x-ray therapy is not necessarily 
permanently harmful. The status of the 


cells in the marrow, spleen, or lymph nodes 
is the underlying factor which determines 
whether or not the response is good, and 
this characteristic may or may not be 
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evident from the peripheral blood. Age 
and sex in themselves are apparently only 
secondary factors in the prognosis. The 
basal metabolic rate, in so far as it indi- 
cates the degree of activity of the leukemic 
process is a guide to therapy, unless there 
is gross immaturity of the cells (predomi- 
nantly myeloblasts, lymphoblasts, or mono- 
cyte blasts). 


104 South Michigan Avenue 
Chicago, IIl. 





The Experimental Production of Extraskeletal 
Bone-Forming Neoplasms in the Rat 
W. F. DUNNING, Ph.D., and M. R. CURTIS, Ph.D.’ 


Department of Pathology, Wayne University College of Medicine, and The Detroit Institute of Cancer Research 
Detroit, Mich. 


ONE-CONTAINING neoplasms which have 
B no connection with the skeleton are 
occasionally observed in man. Raso (1), 
in 1937, reported an osteoid chondrosar- 
coma of the breast and collected from the 
literature, dating from 1835, 74 mammary 
gland tumors containing bone or cartilage. 
Of the malignant tumors in this group, 27 
were osteosarcomata, chondrosarcomata, 
or osteochondrosarcomata, were pri- 
marily carcinomata, and 5 were mixed tu- 
mors. Binkley and Stewart (2) in 1940 
discussed 9 cases of tumors of epithelial 
origin resembling osteogenic sarcomata and 
concluded that the most important altera- 
tions leading to the appearance of the 
structure of osteogenic sarcoma are the 


7 


laying down of dense hyaline tissue and the 
development of a cavernous telangiectatic 


type of circulation favoring stasis. They 
recognized that these features fail to ex- 
plain the structure of cartilage in these so- 
called mixed tumors. Allen (3), 1940, de- 
scribed 4 mixed tumors of the mammary 
glands of dogs and one from the human 
breast. He concluded that in 3 of the 
canine neoplasms the cartilage was derived 
directly from adult epithelium. The strik- 
ingly high incidence of bone and cartilage 
in breast tumors of dogs he ascribed to 
liability to trauma and the rectiform pat- 
tern of the canine acinar epithelium. Wil- 
son (4), 1941, collected from the literature 
30 cases of malignant bone-forming tumors 
of the soft tissues with histologic pictures 
of true osteogenic sarcomata and added 10 


1 This study was undertaken under the direction of 
Dr. F. C. Wood at the Department of Cancer Research 
Columbia University, to whom the authors gratefully 
acknowledge their indebtedness for interest and en- 
couragement. The paper was read by title at the Twenty- 
ninth Annual Meeting of the Radiological Society of 
North America, Chicago, IIl., Dec. 1-2, 1943. 

2 Fellow of the Detroit Branch of the Women’s Field 
Army of the American Society for Control of Cancer. 
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new cases as illustrations of the totipo- 
tency of neoplastic mesoblastic tissue. The 
literature contains numerous additional 
descriptions of bony and cartilaginous neo- 
plasms of the thyroid, uterus, ovary, lung, 
pleura, kidney, bladder, fascia, and me- 
ninges. 

The first experimentally produced osteo- 
sarcoma was reported by Russell (5) in 
1923. He described an osteosarcoma of the 
subcutaneous tissues of a rat at the site of 
repeated tar injections. The neoplasm 
was observed six months after the ces- 
sation of injections and was a polymor- 
phous-cell sarcoma with bony particles 
scattered throughout the growth. It was 
readily transplantable, but osteoid tissue 
was found in only two growths of the first 
generation of transplantation. In these 
two instances the tumors had grown 
slowly, persisting for ninety-three and 
ninety-eight days, respectively. Russell 
concluded that the metaplasia required a 
long period to unfold itself and that its ab- 
sence in subsequent generations could be 
attributed to the rapid growth of the soft 
tissue, which generally destroyed the rats 
long before three months had elapsed. 


CYSTICERCUS-INDUCED NEOPLASMS 


In 1925, Bullock and Curtis (6) reported 
4 experimentally induced tumors in the 
rat’s liver which contained hyaline carti- 
lage. These tumors were observed in a 
series of 1,400 Cysticercus-induced neo- 
plasms and included one osteoid chon- 
droma (the only benign neoplasm in the 
series), a chondrosarcoma, a mixed-cell 
sarcoma containing islands of cartilage, 
and an osteochondrosarcoma. In _ the 
latter case osteoid tissue, bone, and carti- 
lage were identified in the peritoneal me- 
tastases. A fifth Cysticercus-induced bone- 
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forming tumor was made the subject of 
a separate report (7). This was the sixth 
bone-forming tumor in a series of 2,100 
induced neoplasms and was unique in 
being composed in part of malignant bile- 
duct epithelium. The bulk of the tumor 
was osteochondrosarcoma of rather diver- 
sified structure, containing a large propor- 
tion of cartilage, osteoid tissue, and bone 
of the trabeculated type without lamella- 
tions. The intercellular substance was of 
several different kinds, embracing fibrillar, 
hyaline, osteoid, cartilaginous, and osseous 
material. Intermingled with the intercel- 
lular substance were tumor cells in differ- 
ent stages of differentiation and showing 
wide variation in size. Some parts of the 
growth consisted solely of large polymor- 
phous cells and toward the periphery the 
sarcoma merged into carcinomatous tissue. 
The carcinoma was composed for the most 
part of rather small, deeply staining cu- 
boidal cells which showed a tendency to 
arrange themselves into alveoli, small 


groups or strands occasionally forming the 


lining of small acini. The carcinoma re- 
placed a part of the wall of a Cysticercus 
cyst and infiltrated the liver. The host 
showed generalized peritoneal metastases, 
but only the diaphragm was examined mi- 
croscopically. This showed the structure 
of a polymorphous-cell sarcoma and con- 
tained islands of osteoid tissue and bone. 
The rat had, in addition, two other trans 
formed cysts of approximately equal size. 
These had the structural characteristics of 
polymorphous-cell sarcomata and were 
probably of independent origin. The two 
types of tissue in the mixed tumor were 
thought to represent independent proc- 
esses, since there was no evidence to indi- 
cate that the sarcoma resulted from a 
malignant transformation of the stroma of 
the carcinoma. 

In subsequent studies, bringing the num- 
ber of Cysticercus-induced neoplasms ob- 
served in the rat’s liver up to nearly 7,500, 
there were identified 43 additional bone- 
forming tumors. In this entire series, 
therefore, 49 or somewhat less than 1 per 
cent of the liver tumors contained bone, 
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TABLE I: MEAN LATENT PERIOD AND STANDARD DE- 

VIATION OF A GROUP OF CYSTICERCUS-INDUCED NEO- 

PLASMS AND THE NUMBER AND AVERAGE LATENT 

PERIOD OF THE BONE-FORMING TUMORS WITH THE 
SAME NUMBER OF CysTS 


Average 
Latent 
Period 

Days /30 


Number 
of Bone 
Tumors 


No. of 
Cysts 


Days /30 
Mean _ §S. D. 


6 18.9 
15 
17. 
16.: 
16 
17 
12 
14 
17. 
14 
11 
g 


18 
17. 
16 
16 
15. 
14 
13.§ 
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12.3 


- 


Non 


cartilage, or osteoid tissue; 21 resembled 
true osteogenic sarcomata; 26 were pri- 
marily fibrosarcomata containing islands 
of osteoid tissue, bone, or cartilage; 2 were 
benign chondromata. These observations 
are-of especial interest in view of the re- 
sults obtained by Huggins (8) in a series 
of well controlled experiments on heter- 
oplastic bone formation in dogs following 
the transplantation of bladder epithelium. 
Huggins found that transplants of epithe- 
lium from the urinary bladder separated 
from their own fascia invariably initiated 
bone formation in the rectus muscle, sub- 
cutaneous tissues, fascia lata, and synovial 
cavity of the knee joint, while in the pa- 
renchyma of the kidney, liver, or spleen the 
regenerating epithelium formed cysts sur- 
rounded by similar appearing connective 
tissue but no bone. These experiments 
demonstrated the nonspecificity of osteo- 
blasts, since other connective tissue under 
an altered environment acquired osteo- 
genic properties, but Huggins concluded, 
further, that there are two types of fibro- 
cytes: those which ossify, such as the con- 
nective tissues of the fatty-fibrous sub- 
cutaneous tissue, striated muscle, and 
fasciae, and those without the capacity to 
ossify, from the kidney, liver, and spleen. 
Obviously the fibroblasts of the liver 
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Chart 1. The mean = S. D. latent period of Cysticercus-induced neoplasms and the average latent period of 


Cysticercus-induced bone-forming tumors. 


of the rat may assume osteogenic proper- 
ties under some as yet obscure conditions. 
Inspection of the available data on the 49 
neoplasms mentioned above failed to re- 
veal any contributing factor. These rare 
neoplasms were observed in rats infested 
with from 1 to as many as 64 Taenia larvae 
and were distributed among each of the 
several lobes of the liver as follows: right 
median 14, right lateral 9, left median 7, 
left lateral 7, caudate 4, hilus 1; in 2 in- 
stances the exact location was undeter- 
mined. The hosts were of 5 different 
inbred strains, represented as follows: 
A X C, 17; Fischer, 10; Copenhagen, 7; 
August, 6; Zimmerman, 2; hybrids 7, 
approximating the proportional distribu- 
tion of the tumor-bearing rats of the 
colony, which practically eliminates the 
possibility of an hereditary constitutional 
factor. Thirty-six of the tumors were ob- 
served in male and only 13 in female rats, 
but in a population (9) in which the males 
were previously shown to have 17 per cent 


more parasitic cysts than the females this 
difference is probably not significant. 
The average latent period is dependent 
upon the number of parasitic cysts and, as 
shown in Table I and Chart 1, when the 
latent periods for the tumors of this small 
group are compared with the mean latent 
periods previously observed (10) for nearly 
4,000 Cysticercus-induced sarcomata, it 
appears that this group shows more than 
the expected range of variation for tumor 
bearers with the same number of cysts. 
In 3 instances the average fell outside the 
area bounded by the mean + the stand- 
ard deviation. In & of the 14 classes the 
average latent period of the bone-forming 
tumors was longer than that observed for 
the large group. In spite of the evidence 
which follows, however, it cannot be con- 
vincingly argued that the process of osteo- 
genesis requires a longer time or that an 
exceptional parasite elaborating less incit- 
ant was a determining factor, since in a 
few instances these bone-forming tumors 
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Fig. 1. Chondrosarcoma of rat (Tumor B-P 1163) 260 
Fig. 2. Fibrosarcoma with islands of osteoid tissue (Tumor B-P 1696) 260 
Fig. 3. Fibrosarcoma with areas of bone formation (Tumor B-P 1813) 260 
Fig. 4. Fibrosarcoma with areas of calcification (Tumor B-P 2159) 150 
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Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 


Osteosarcoma (Tumor B-P 2115) 260. 
Osteosarcoma (Tumor B-P 1847) X 137.5. 
Osteosarcoma (Tumor B-P 2243) 137.5 
Osteosarcoma (Tumor B-P 2294) «260. 
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Fig. 10. 


developed in a shorter period than was ob- 
served as the mean for a much larger group 
of induced sarcomata which did not pro- 
duce bone. 

Contrary to observations on human oste. 
ogenic sarcomata, these hepatic bone- 
forming tumors were no more malignant 
than the non-bone-forming neoplasms of 
the same series. Thirty-six of the 49 tu- 
mor hosts showed a generalized peritoneal 
dissemination of the tumor, and in only 
ll was bone or cartilage demonstrable in 
the metastases examined. Thirteen or 27 
per cent had no gross metastases. In a 
previously reported series (11) of 3,677 
Cysticercus-induced tumors, 27 per cent 
were found to have no demonstrable me- 
tastases. In a study of human osteogenic 
sarcomata, MacDonald and Budd (12) 
found osteosarcomata more malignant than 
chondrosarcomata, and_ fibrosarcomata 
distinctly less malignant. In this group of 
liver tumors, 26 were primarily fibrosar- 


; wN\a 


ie 


Early osteosarcoma (Tumor B-P 2717) 137.5 
Early osteosarcoma (Tumor B-P 2770) 260 


comata, 10 chondrosarcomata, and 11 os- 
teosarcomata. Twenty, or approximately 
SO per cent of the first group, had perito- 
neal metastases. and in 7 of these bone 
was demonstrable. Eight of each of the 
other two classes had generalized second- 
ary growths; cartilage was present in the 
metastases of 3 of the bearers of chondro- 
sarcomata and bone was found in the 
peritoneal metastases of only one of the 
bearers of osteosarcomata. That is, the 
differences in morphology were not re- 
flected in the relative malignancy of these 
neoplasms 


BENZPYRENE-INDUCED NEOPLASMS 

In a series of 2,351 neoplasms induced in 
rats by the subcutaneous injection of 
paraffin containing 3:4-benzpyrene, 66 or 
nearly 3 per cent were osteosarcomata, 
chondrosarcomata, or fibrosarcomata con- 
taining areas of cartilage, osteoid tissue, or 
bone. Two of these osteoid sarcomata 
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Tas_e II. CLASSIFICATION OF THE TUMORS INDUCED BY | Per CenT BENZPYRENE IN EACH STRAIN OF Rats anp 


THE PERCENTAGE IN 


Strain 


Classification Mae. 


Fischer 
shall 


August 


Spindle-cell sarcoma and 
fibrosarcoma 145 
Rhabdomyosarcoma 5 
Sarcoma, myogenic? 33 
Fibroma 
Liposarcoma 3 
Bone-forming sarcoma > 
Adenocarcinoma l 
Squamous-cell carcinoma 
Adenocarcinoma and sar- 
coma 
Squamous-cell carcinoma 
and sarcoma 
Endothelioma 
Myxosarcoma 
Neurosarcoma 
Adenoma 
Lipoma 


Sum 108 336 


Early sarcoma ‘ 12 27 
Unclassified 5 6 30 


TOTAL 126 393 


AxXCc Misc. 


MALES AND FEMALES 


Per Cent _ 


Sher- en Reed Fe 
man brid male 


469 154 51 320 1,50 

) 4 | 22 

331 | 

is ; 6 

1 2 , 18 | 

l 24 
' 3 

1 j 15 


> 
“ 


87 82 ‘5 | 68 


3 


1 .09 
6 | 25 
7 1 £ 
l 09 
3 .09 | 
2 09 


l 


l 


596 | 249 | 58 | 411 | 1,952 | 1,080 | 
76 1 58 200 103 
38 3 | 3 13 101 51 


710 273 62 482 2,253 1,234 1,019 


TABLE III: CLASSIFICATION OF THE TUMORS INDUCED By 0.25 PER CENT BENZPYRENE IN EACH STRAIN OF Rats 


AND THE PERCENTAGE 


Strain 


Mar- A 


Classification = 
August | Fischer shall | x 

Spindle-cell sarcoma and 

fibrosarcoma 16 37 29 
Rhabdomyosarcoma 1 
Sarcoma, myogenic? l 4 
Liposarcoma 
Bone-forming sarcoma 2 3 
Adenocarcinoma 1 
Endothelioma 
Myxosarcoma 
Adenoma 


9 


Sum 
Early sarcoma 
Unclassified 


TOTAL 


have been previously reported (13). The 
morphology of the tumors varied consid- 
erably. Only 3 were chondrosarcomata 
(Fig. 1), and 28 were primarily fibrosarco- 
mata with islands of osteoid tissue (Fig. 2), 
small areas of bone formation (Fig. 3), or 
extensive areas of calcification (Fig. 4). 
The largest group consisted of osteosarco- 
mata, but these differed in _ relative 
quantity of bone and extent of calcification 


IN MALES AND FEMALES 


Per Cent 


Sher- 7 Hy- Total 
C Misc. brid Male Female 


39 he 56 258 87.82 82.7 


< 0.61 
l 4.88 


548 
0 
0 
0 


] 
| 0.61 
2 ‘ 


as illustrated in Figures 5-8. That the 
bone formed an integral part of the neo- 
plasm from its initiation is well demon- 
strated in the tumors shown in Figures 
% and 10. Both were early sarcomata 
discovered by microscopic examination of 
the wax cysts. 

These bone-forming neoplasms were ob- 
served in rats of both sexes of seven dif- 
ferent inbred strains and were induced by 
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TABLE IV: 


Strain 
Classification fl 


Copen Mar- ja xC 


shall 


Spindle-cell sarcoma and 
fibrosarcoma 98 10 
Fibroma 
Bone-forming sarcoma 
Adenocarcinoma 
Adenoma 


Sum 
Early sarcoma 


Unclassified 


TOTAL 


three concentrations of benzpyrene. Ta- 
bles II, III, and IV give, respectively, the 
classification of the tumors induced by 1.0 
per cent, 0.25 per cent, and 0.10 per cent 
benzpyrene. From Table II it appears 
that 24 or 1.2 per cent of the 1,952 
classified neoplasms induced by 1.0 per cent 
benzpyrene were bone-forming sarcomata 
and that these peculiar tumors occurred 
with about equal frequency in males and 
females of this group. From Table III 
it appears that 21 or nearly 7 per cent of 
the 303 classified tumors induced by 0.25 
per cent benzpyrene were bone-forming 
sarcomata. These bone-forming tumors 
represented about 5 per cent of the neo- 
plasms induced in males and nearly 9 per 
cent of the tumors induced in females by 
thisconcentration of benzpyrene. Further, 
Table IV shows that among 96 classified 
tumors induced by ().1 per cent benzpyrene, 
21 or more than 20 per cent were bone- 
forming sarcomata. These osteosarcomata 
represented 11 per cent of tumors induced 
in males and nearly 35 per cent of those 
induced in females by this concentration of 
the incitant. The several inbred strains 
were not equally represented in the three 
groups, but bone-forming sarcomata were 
observed with about equal frequency in 
each of 7 inbred strains and in the hybrids, 
thus reducing the possibility of an in- 
herited constitutional predisposing factor. 
The sex differences were more apparent in 
the smaller groups and are probably bio- 
logically insignificant, since they are in the 


Sher- . 
Misc. 
man 


19 | 86.80 


CLASSIFICATION OF THE TUMORS INDUCED BY 0.10 PER CENT BENZPYRENE IN EACH STRAIN OF RATS 
AND THE PERCENTAGE IN MALES AND FEMALES 


Per Cent a 
x - Hy- | Total es , 
brid | Male 


Female 


58.14 
1.89 0 
11.32 34.89 
sae 4.65 
2.33 
43 
11 

4 


os 


opposite direction of the difference ob- 
served among the Cysticercus-induced 
bone-forming sarcomata in the liver. 

That the concentration of the incitant 
was a factor in determining the morphology 
of these neoplasms is readily seen by a 
comparison of Tables II, III, and IV. 
The reduction in the concentration of the 
benzpyrene significantly increased the pro- 
portion of induced bone-forming sarco- 
mata, while it otherwise limited variation 
in the histogenesis of the induced neo- 
plasms. Although the two series induced 
by 0.25 per cent and 0.10 per cent benzpy- 
rene were smaller than the series induced 
by 1 per cent benzpyrene, the absence in 
the former of any neoplasms containing 
squamous epithelium is probably signi- 
ficant. It is interesting, further, to com- 
pare the morphology of these benzpyrene- 
induced tumors with a previously reported 
(14) series of neoplasms induced in the same 
manner with 1.0 and 0.5 per cent methyl- 
cholanthrene. Among approximately S00 
tumors induced by methylcholanthrene, no 
bone-forming neoplasms were identified, 
but there were 11 tumors composed, in part 
at least, of malignant squamous epithelium. 
Evidently, the somewhat more rapidly 
effective carcinogen and the more concen- 
trated benzpyrene, which was able to 
penetrate the fibrous capsule of the wax 
cyst and initiate local squamous metaplasia 
of the cells lining the mammary ducts that 
occasionally terminated in squamous-cell 
cancer, effective in inducing 


were less 
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TasLeé V: For Tumors INDUCED WITH | PER CENT BENZPYRENE, THE MEAN NUMBER OF Days TO OBSERVATION 
AND DEATH, THE MEAN DIAMETER AT AUTOPSY, AND THE MEAN DaILy INCREASE IN DIAMETER IN MILLIMETERS 


. — } 
Mean Days Mean Daily 


| 
} 


Group 


2 mg 
4 mg 
} mg 
8 mg 
10 mg 
12 mg 
16 mg 
24 mg 


| 
| 


No. of 
Tumors 


103 
29 
283 
176 
153 
194 

49 


aa 


| | 
Mean Days to | 
Observation 


194 
164 
151 
143 
148 
148 
117 
118 


HHHRHEHEE SE 


i 


219 177 
369 136 
676 152 


Total with 1 tumor 
Total first tumors 
Subsequent tumors 


Ht 


H+ 


Sum 1,264 152 


TaBLe VI: 


Observation 
to Death 
36 
32 
36 
26 
24 


21 


t HHHRHHH EE 
— ON OR ee 


H+ 


Lu 


Mean Diameter 
in mm. 


tht hkReHEH EH 


tt 


| 
| 


Increase in Dj- 
ameter in mm 


0.70 
0.66 
0.66 
0.67 
0.63 
0.67 
0.69 
0.77 


0.04 
0.02 
0.02 
0.03 
03 
03 
05 
05 


tRkHHEHEHEH EH 


0.70 63 
0.70 02 
0.62 


0.69 


For Tumors INDUCED WITH 0.25 PER CENT BENZPYRENE, THE MEAN NUMBER OF Days TO 


OBSERVATION AND DEATH, THE MEAN DIAMETER AT AUTOPSY, AND THE MEAN DaILy INCREASE IN DIAMETER 
MILLIMETERS 


Group 


No. of 
Tumors 


Mean Days to 
Observation 


Mean Days 
Observation 
to Death 


Mean Diameter 
in mm. 


Mean Daily 
Increase in Di- 
ameter in mm. 


mg 24 267 : 54 7 3: y 0.57 0.05 

mg 44 245 42 3 ‘ 0 0.05 
5 mg 71 268 ¢ 45 + 2.6 d j } 0.£ 0.04 
) mg 74 251 46 - 32.§ O.! 0.04 
5 242 ¢ 48 3.6 d j } 0 0.04 
9S 27 1) B.S 28. ¢ $ | 0 0.08 


= 


5 mg. 59 
U mg. 


228 44 2. ‘ 3% é 0.03 
248 ) 53 Ss q é ; é 0.08 
293 5 33 : : 0.04 


Total with 1 tumor 125 
Total first tumors 
Subsequent tumors 


SuM 37 259 45 : . ‘ 5s 0.02 


TaBLeE VII: For Tumors INpucED By 0.1 PER CENT BENZPYRENE, THE MEAN NUMBER OF Days TO 
OBSERVATION AND DEATH, THE MEAN DIAMETER AT AUTOPSY, AND THE MEAN DAILY INCREASE IN DIAMETE 
IN MILLIMETERS 


Group 


No. of 
Tumors 


Mean Days to 
Observation 


Mean Days 
Observation 
to Death 


Mean Diameter 
in mm. 


Mean Daily 
Increase in Di- 
ameter in mm 


mg 7 294 34 
mg : 301 29 
mg y 344 14 
mg 26 285 li 
mg. y 290 1 
mg 3 323 15 


00 G2 da to 


wo 


Total with 1 tumor & 301 
Total first tumors : 295 
Subsequent tumors 342 


SUM 27 315 


bone-forming sarcomata than the dilute 
benzpyrene. 

Further, it appears from Tables V, VI, 
and VII that the concentration of the lo- 
calized incitant affected the rate of growth 
or malignancy of the induced neoplasms. 
Tumors induced by 1.0 per cent benzypy- 


29 8 29.3 
62 0 27.8 
34 ¢ 30 
+) 35 
dO 34.: 
13 + j ee 


0.41 0.11 
0.59 14 
0.42 O07 
0.49 08 
0.58 06 
0.43 07 


te 


Nob htt + 
S obs 


teHRE EH 


30.4 
33 
28. é 


Li 


0.51 
0.45 
0.50 


nm 


+ 


31.6 0.48 


rene had an average increase in diameter of 
0.69 + 0.01 mm. per day, while the aver- 
age daily increase in diameter of the tu- 
mors induced by 0.25 per cent and 0.10 
per cent benzpyrene was, respectively, 
).52 + 0.02 and 0.48 + 0.03 mm. At au- 
topsy the tumors in the three groups were 
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of nearly equal average diameter, 7.¢., 
3) mm. The rats with tumors induced by 
1.0 per cent benzpyrene lived an average 
of about thirty days after the tumors were 
observed, while the bearers of tumors in- 
duced by the more dilute benzpyrene lived 
an average of forty-five days. There ap- 
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class of tumor the average rate of growth 
was consistently higher for the neoplasms 
induced by the strongest concentration of 
benzpyrene. 

When the bone-forming neoplasms were 
similarly tabulated, as shown in Table 
VIII, it appears that the 24 which were 


—— Mean latent period total B-P tumors 


280 +SQ° 


Chart 2. 


Average latent period bone-forming B-P tumors 


The mean = S. D. latent period for tumors induced by 1 per cent 


benzpyrene and the average latent period of the bone-forming sarcomata 





Mean latent period total B-P tumors 


Average latent period bone-forming 8-P tumors 


AS 


20 25 


Dose in mq. 


Chart 3 


The mean + S. D. latent period of tumors induced by 0.25 per 


cent benzpyrene and the average latent period of the bone-forming sarcomata 


pear to be no significant differences which 
can be attributed to the total dose or num- 
ber of foci of irritation in the host or to 
whether the induced neoplasm was the first 
of multiple tumors, a subsequently ob- 
served neoplasm, or the only tumor in- 


duced in the host. For each dose and each 


induced by the 1.0 per cent benzpyrene 
had a longer average latent period, longer 
average period from observation to au- 
topsy, and a smaller average daily increase 
in diameter than the average of the non- 
bone-forming neoplasms of the series. 
That is, the bone-forming tumors in this 
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Taste VIII: For THE BoNg-FORMING NEOPLASMS, THE AVERAGE Days TO OBSERVATION AND DEATH, Tug 


No. of 


Group . 
I Tumors 


1 per cent 
2.0 mg. 
4.0 mg. 
6.0 mg. 
8.0 mg. 

10.0 mg. 

Sum 


268 
239 
168 
136 
197 
220 


0.25 per cent 
0.5 mg. 
1.0 mg. 
1.5 mg. 
2.0 mg. 
2.5 mg. 
3.0 mg. 

SuM 


238 
257 
355 
319 
325 
367 
323 


oro = 


— OO he Or 


to 


0.10 per cent 
0.4 mg. 
0.6 mg. 
0.8 mg. 
1.0 mg. 
1.2 mg. 

Sum 


304 
384 
340 
223 
293 
329 


series were more characteristic of the 


tumors induced by the weaker concen- 


trations of benzpyrene. Charts 2 and 3 
compare the average latent periods of the 
bone-forming tumors induced by 1.0 
per cent and ().25 per cent benzpyrene, re- 
spectively, with the mean latent period + 
the standard deviation of the total tumors 
induced by the same concentrations of benz- 
pyrene. Except for one tumor induced in 
a rat receiving 8 mg. of benzpyrene and 
one induced by 0.5 mg. of benzpyrene, the 
average latent period of the bone-forming 
neoplasms of both series exceeded the mean 
observed for the series asa whole. Since the 
average latent period is determined by the 
dose of the carcinogen and the bone-form- 
ing tumors occurred most characteristically 
with dilute concentrations of benzpyrene, 
it may be postulated that the few which 
were observed with the higher concentration 
of benzpyrene may have resulted from indi- 
vidual foci in some manner depleted of the 
active agent. 

Table IX shows the classification and 
rate of growth of the bone-forming neo- 
plasms induced by each of the three con- 
centrations of benzpyrene. The tumors are 
arranged in the order of malignancy re- 


Average 
Days to 
Observation 


AVERAGE DIAMETER AT AUTOPSY, AND THE AVERAGE DAILY INCREASE IN DIAMETER IN MILLIMETERS 


Average Daily 
Increase in Dj- 
ameter in mm. 


Average 
Diameter 
in mm. 


Average Days 
Observation 
to Death 


46 36 49 
24 36 
50 32 
34 16 
7 16 
32 


te 
= 


1Ornl & Goby 
“I Orbe bo Geo 


Es 


ported by MacDonald and Budd (12) for 
human osteogenic sarcoma. Since the 
tumors induced by 1.0 per cent benzpyrene 
tended to be more malignant as a group 
than those induced by the weaker concen- 
trations of the incitant, it is surprising to 
find that the proportion of osteosarco- 
mata was higher among the tumors in- 
duced by the two weaker concentrations 
of benzpyrene, and chondrosarcomata, 
which MacDonald and Budd found to be 
intermediate in malignancy, occurred only 
among the tumors induced by the highest 
concentration of benzpyrene. However, 
the bone-forming tumors which were 
primarily fibrosarcoma tended to be less 
malignant than the osteosarcomata. The 
average daily increases in diameter of the 
former were 0.39, 0.34, and 0.28 mm., 
while for the osteosarcomata induced by 
the three concentrations of benzpyrene 
the corresponding figures were 0.50, 0.64, 
and 0.57 mm. Even though these aver- 
ages were based on a very few cases of 
induced heteroplastic bone-forming neo- 
plasms in the rat, they agree with the ob- 
servations of MacDonald and Budd on the 
rate of growth of human osteogenic sar- 
comata. 
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TasLE IX: NUMBER OF BONE-FORMING TUMORS OF EACH CLASS, THE NUMBER (IN PARENTHESES) WHICH WERE 


1 Per Cent 


Ave. Daily 

Increase in 

Diameter 
in mm. 


Classification 
Tumors 


C.39 
0.33 
0.50 
0.41 


15 (11) 
3 (3) 
6 (4) 
24 (18) 


Fibrosarcoma 
Chondrosarcoma 
Osteosarcoma 
Total 


SUMMARY 


1. Among 7,500 neoplasms induced in 
the rat’s liver by Cysticercus fasciolaris, 
49 were bone-forming tumors. Six of 
these have been previously reported. 

2. These rare bone-forming tumors 
were fortuitously distributed in the several 
lobes of the liver, in five different inbred 
strains of rats, and varied, like the non- 
bone-forming neoplasms of the series, from 
benign to highly malignant growths. The 
hosts had from 1 to 64 parasitic cysts and 
the latent period was extremely variable. 

3. Sixty-six bone-forming neoplasms 
were observed in a series of 2,351 tumors 
induced in rats by the subcutaneous in- 
jection of paraffin containing 3:4-benz- 
pyrene. These neoplasms occurred in 
rats of both sexes of seven different inbred 
strains. 

4. The bone-forming neoplasms were 
induced by three concentrations of benz- 
pyrene, namely, 1.0 per cent, 0.25 per cent, 
and 0.10 per cent, and comprised 1.0 per 
cent, 7.0 per cent, and 20.0 per cent of the 
tumors induced by these respective concen- 
trations of the incitant. 

5. The concentration of the incitant 
affected the rate of growth and malignancy 
of the induced neoplasms. ‘Tumors in- 
duced by 1.0 per cent benzpyrene had a 
shorter latent period, a greater average 
daily increase in diameter, and killed the 
host in a shorter average interval after ob- 
servation than the tumors which were 
induced by weaker concentrations of benz- 
pyrene. 

6. The bone-forming neoplasms in- 
duced by 1.0 per cent benzpyrene had a 
longer average latent period, longer av- 


5 (4) 


CHARTED, AND THE AVERAGE DAILY INCREASE IN DIAMETER IN MILLIMETERS OF THE CHARTED TUMORS 


0.10 Per Cent 


0.25 Per Cent 


Ave. Daily 

Increase in 
Diameter 
in mm 


Ave. Daily | 

Increase in 
Diameter 
in mm. 


No. of 


No of 
"i Tumors 


Tumors 


0.34 8 (2) 0.28 
0 i. 0 

16 (7) 0.64 13 (3) 

21 (11) 0.53 21 (5) 


0.57 
0.46 


erage period from observation to death, 
and a smaller average daily increase in di- 
ameter than the average of the series. In 
these characters, they resembled the tu- 
mors induced by the weaker concentra- 
tions of benzpyrene. 

7. The most favorable incitant of het- 
eroplastic bone-forming neoplasms was 
0.10 per cent benzpyrene in paraffin, the 
weakest concentration of incitant thus far 
tested. 

8. The osteosarcomata had a greater 
average daily increase in diameter than the 
bone-containing neoplasms, which were 
primarily fibrosarcomata. 


Wayne University College of Medicine 
Detroit 26, Mich. 
REFERENCES 


I condroosteomi e i condroosteo 
Pathologica 29: 229 


1. Raso, M.: 

sarcomi della mammella umana. 
260, June 15, 1937. 
2. BINKLEY, J.S., AND STEWART, F. W.: Morpho 
genesis of Extraskeletal Osteogenic Sarcoma and 
Pseudo-Osteosarcoma. Arch. Path. 29: 42-56, Janu- 
ary 1940. 

3. AtiteNn, A. C.: So-called Mixed Tumors of 
Mammary Gland of Dog and Man, with Special Refer- 
ence to General Problem of Cartilage and Bone Forma- 
tion. Arch. Path. 29: 589-624, May 1940. 

4. Wurson, H.: Extraskeletal Ossifying Tumors. 
Ann. Surg. 113: 95-112, January 1941. 

5. Russett, B. R. G.: Experimental Osteo- 
Sarcoma of Rat. Eighth Scientific Report, Imperial 
Cancer Research Fund, London 8: 71-73, 1923. 

6. Buttock, F. D., anp Curtis, M.R.: Types of 
Cysticercus Tumors. J. Cancer Research 9: 425-443, 
December 1925. 

7. Butrock, F. D., anp Curtis, M.R.: A Cysti- 
cercus Carcino-Osteochondrosarcoma of the Rat Liver 
with Multiple Cysticercus Sarcomata. J. Cancer Re- 
search 12: 326-334, December 1928. 

8. Hucorns, C. B.: Formation of Bone under the 
Influence of Epithelium of the Urinary Tract. Arch 
Surg. 22: 377-408, March 1931. 

9. Curtis, M. R., DUNNING, W. F., AND BULLOCK, 
F. D.: Duration and Extent of Irritation versus Gen- 
etic Constitution in the Etiology of Malignant Tumors. 
Am. J Cancer 21: 554-570, July 1934. 





W. F. DUNNING 


10. Curtis, M. R., DUNNING, W. F., and BULLOCK, 
F. D.: Genetic Factors in Relation to the Etiology of 
Malignant Tumors. Am. J. Cancer 17: 894-923, April 
1933. 

11. Curtis, M. R., DUNNING, W. F., AND BULLOCK, 
F. D.: Further Evidence in Support of the Somatic 
Mutation Hypothesis of the Origin of Malignancy. 
Am. J. Cancer 21: 86-98, May 1934. 

12. MacDona.p, IAN, AND Bupp, J. W.: Osteo- 
genic Sarcoma. 1. A Modified Nomenclature and a Re- 


AND M. R. CurTIS 


January 1945 


view of 118 Five Year Cures. 
77: 413-421, October 1943. 

13. Dunnine, W. F., Curtis, M. R., AND BULLocx, 
F. D.: Respective Roles of Heredity and Somatic 
Mutation in the Origin of Malignancy. Am. J. Cancer 
28: 681-712, December 1936. 

14. Dunninc, W. F., Curtis, M. R., AND Etsen, 
M. J.: The Carcinogenic Activity of Methylcholan- 
threne in Rats. Am. J. Cancer 40: 85-127, September 
1940 


Surg. Gynec. & Obst. 














So-Called ‘‘Subperiosteal Giant-Cell 
Tumor’! 


MAJ. ARTHUR J. PRESENT, M.C., A.U.S. 





Very few so-called subperiosteal giant- 
cell tumors have been reported, and an in- 
teresting diagnostic problem is offered 
when one is seen radiographically. Ge- 
schickter and Copeland (1) reported but 
four such cases in their series and noted 
that all had been published since January 
1926. They point out the characteristic 
history of trauma and the short duration 
of symptoms. These features were noted, 
also, in the cases of Cone (2) and Potts (3). 
The striking microscopic observation of 
multinucleated giant cells and the osteo- 
genic response of the periosteum has given 
the name of subperiosteal giant-cell tumor 
to this condition, which histologically bears 
a close resemblance to giant-cell tumor of 
bone. It is believed by MacCallum (4), 
Cone (2), and Geschickter and Copeland 
1), to be a reparative process, a process 
modified by the cells and the mechanical 
factors present beneath the periosteum. 
Radiographically a more or less com- 
pletely encapsulated mass is seen, elevating 
the periosteum and excavating the adja- 
cent cortical bone. No bone proliferation 
is apparent and there is no true medullary 
involvement. The latter condition may 
be suggested, however, by decreased den- 
sity over the areas of eroded cortica! bone. 
A 33-year-old soldier was admitted to the Hoff 
General Hospital on Aug. 31, 1943, complaining of 
pain in the left forearm of two months’ duration. 
Discomfort had been noticed a few hours after scuf- 
fling in company football, and there had been early 
mild swelling just below the elbow posteriorly. 
These symptoms were aggravated by use and at 
first varied in intensity. Subsequently, the pain be- 
came sharp and more persistent, and the swelling 
increased slowly. On Aug. 28 the patient presented 
himself for treatment at his station hospital, whence 
he was transferred to Hoff General Hospital with a 
diagnosis of ‘‘osteogenic sarcoma.” 
Physical examination on admission revealed a 


‘ Accepted for publication in June 1944. 


CASE REPORTS 


























Subperiosteal giant-cell tumor of radius. 


Fig. 1. 


firm, circumscribed fusiform swelling on the dorsal 
aspect of the left radius at the junction of its proxi- 
mal and middle thirds. Complete function was 
present except that supination was limited some- 
what by pain. Tenderness was elicited on palpa- 
tion. 

Roentgenograms revealed a well circumscribed, 
faintly calcified mass 5 cm. distal to the articular 
surface of the radial head (Fig. 1). It extended for 
5 em. along the shaft of the radius and was 2 cm. 
in width. Beneath it the cortical bone showed a 
saucer-like excavation, and the medullary bone 
contained several areas of apparent diminished den 
sity. The margins of the elevated periosteum or 
tumor were rounded and lacked the “‘triangle’’ so 
malignant neoplasms. The 
“A benign 


frequently seen in 
findings were interpreted as follows: 
tumor with subperiosteal hematoma as the most 
probable diagnosis. A malignant tumor cannot be 
entirely excluded.” 

Under an upper arm tourniquet the area of the 
mass on the dorsum of the left forearm was opened 
on Sept. 8, 1943, by Major Robert F. Warren, M.C. 
The tumor was found to be bluish-gray, about 5 em 
long and 4 cm. wide, and enclosed by an edematous 


capsule. Aspiration of 3 ¢.c. of bloody fluid by 
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Fig. 2. Subperiosteal giant-cell tumor: pathological section. 


needle caused the mass to collapse. The wall was 
then opened and was seen to be about 3 mm. thick. 
Just beneath it were many minute (1 mm.) nodules 
of cellular tissue, several of which were removed. 
On examining the cortex, an area of erosion 1 cm. in 
length and 3 mm. wide was found, which was filled 
by a mass of red, fleshy material. This was removed 
for frozen section. Thereafter the entire area of 
elevated periosteum was excised and the cortical 
bone rongeured away about the fissure. The 
wound healed promptly and the patient was dis 
charged to duty. 

Captain Cecil F. Baisinger, M.C., studied the 
tissue specimens. They were red, moderately firm, 
and grossly suggested granulation tissue. Some fine 
calcification could be readily identified. On the 
frozen sections a fibrous appearing osteoid tissue 
was seen, in which there were many large multinu 
cleated giant cells with centrally placed nuclei (Fig. 2). 
This finding was confirmed by the paraffin sections, 
which showed the stroma to be cellular, the cells be- 
ing mostly large, vesicular, and pale-staining, with 
poorly defined cytoplasm. Other cells were present, 
which were smaller, more dense, and with distinct 
nucleoli. In this stroma were many typical multi 
nucleated giant cells, most of which had over fifteen 
nuclei. In addition there were many macrophages 
loaded with yellowish-brown granular pigment, and 
some recent hemorrhage was present. Areas of os 
teoid tissue were found which were acidophilic and 


much less cellular. Sections of decalcified bone 
showed erosion, with osteoclasts in apposition to 
the outer surfaces. Definite new bone formation 
was apparent in some areas. Pathological diagnosis: 
‘“Subperiosteal giant-cell tumor of the radius.” 
The findings in this case are typical of 
those ascribed to subperiosteal giant-cell 
tumor. The radiographic impression of a 
subperiosteal hemorrhage is not surprising, 
since there was a completely encapsulated, 
lightly calcified tumor which appeared to 
displace the periosteum. The benign na- 
ture of the condition was suggested by the 
complete capsule and the absence of new 
bone formation. The patchy areas of di- 
minished density in the medullary portion 
of the bone with the erosion of the cortex, 
however, made it impossible to feel secure 
in this conclusion. A biopsy, under such 
circumstances, seemed indicated. 


CONCLUSION 
A case of so-called ‘“‘subperiosteal giant- 
cell tumor”’ of the radius is reported in de- 
tail. 
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Klippel-Feil Malformation: Report of 
a Case in an Adult 


MAJ. WILLIAM E. ALLEN, JR., M.C., A.U.S. 


According to Dyke (2) the so-called 
Klippel-Feil malformation of the cervical 
region of the spine was first described by 
Willett and Walsham in 1880. Other 
writers (1, 5, 6) disagree, attributing the 
first description to Klippel and Feil in 
1912. In 1919 Feil compiled all the re- 
ported cases and published them in the 
form of a thesis (3, 6). 

Congenital anomalies of the cervical 
spine were once considered uncommon 
(1, 3, 4), but in recent years they have 
been repeatedly described and are prob- 
ably even more frequent than the case 
reports would indicate. In 1932, only 30 
cases of the Klippel-Feil syndrome had 
been reported, chiefly in the French litera- 
ture; 3 cases had been reported in Amer- 
ica and 1 in England (1). In 1934 Willard 
and Nicholson (6) were able to collect 60 
cases from the literature. A number of 
additional reports have appeared since 
that time. 

The anomaly is characterized clinically 
by an absence or shortening of the neck, 
lowering of the hair line on the back of the 
neck, and limitation of motion, especially 
lateral bending, of the neck. Flexion, ex- 
tension, and rotary movements are usually 
normal (5). All or most.of the bodies of 
the cervical vertebrae may be fused (1, 
2,4, 6). The number of the cervical verte- 
brae may be diminished, the spinous proc- 
esses may be fused, and often there is an 
irregular formation of the lateral masses 
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and bodies. The arches of the vertebrae 
may fail to unite posteriorly, resulting in a 
spina bifida occulta. Often there are as- 
sociated malformations of the ribs, such as 
cervical ribs, crowding of the ribs, fusion 
of the ribs, as well as congenital anomalies 
in other parts of the body. Fusion of the 
scapula with the cervical vertebrae may 
occur (2). Willard and Nicholson (6) give 
the following specific additional varia- 
tions, which have been noted in reported 
cases: fusion of the atlas to the occiput; 
fusion of the first three vertebral bodies 
with fusion of the spines of the third, 
fourth, and fifth cervical vertebrae; fusion 
of the first and second cervical vertebrae 
with the third intact and the fourth, fifth, 
and sixth fused; fusion of the third, fourth, 
fifth, and sixth cervical bodies and fusion 
of the sixth and seventh cervical and first 
and second dorsal spinous processes; re- 
duction to four cervical vertebrae; all 
cervical vertebrae fused in one mass with 
four cervical ribs and reduction of the dor- 
sal vertebrae to eight; a posterior spina 
bifida occulta which may extend from occi- 
put to thorax; fusion of the six upper 
dorsal vertebrae; fusion of first and sec- 
ond right ribs and two ribs arising from 
fourth dorsal vertebrae on the left, fusion 
of the fifth lumbar vertebra and the sa- 
crum; dorsal spina bifida occulta and sacral 
rachischisis; oblique bodies of the cervical 
and dorsal vertebrae with a hemivertebra 
and unfused lamina. From this enumera- 
tion the wide range of variation is obvious. 

The etiology of the malformation is un- 
certain, but all writers agree that, what- 
ever the changes may be, they take place 
within the uterus, early in fetal develop 
ment. Trauma (3, 6), arrest in develop- 
ment (4), intrauterine inflammation (3), 
irregular segmentation of the spine occur- 
ring in the early weeks of fetal life, and 
morbid conditions interfering with normal 
development of the fetus (1) have been 


given as causes. In 1919 Feil expressed 


the belief that a high spina bifida is the 
original lesion and that pressure and 
trauma later in fetal life cause the fusion 
and malformation (6). 
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Fig. 1. 
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Photographs of patient showing short neck and small lipoma in right scapular region, asymmetry of 


suprascapular regions due to elevation of right scapula, and low hair line. 


Fig. 2. Lateral roentgenogram of cervical spine show 
ing deformities of bodies and spinous processes. 


The lesion is most commonly confused 
with tuberculosis of the cervical spine, but 
can be differentiated from that disease by 
the absence of rigidity, motion without 
pain, and the roentgen findings. It may be 
associated with unilateral edema of the 
upper extremity, mirror movement or syn- 
kinesia, muscle spasm, constant contrac- 


tion of the cervical muscles, high scapula 
(Sprengel’s deformity), deformities of the 
shoulder and bones of the upper extremity, 
torticollis, facial asymmetry, dorsal scolio- 
sis, difficulty in breathing or swallowing, 


shortness of breath, nystagmus, lesions of 
the brachial plexus, spastic paraplegia, 
sphincteric disturbances, neurotrophic 
joints, absence of the external auditory 
meatus, deafness, kyphosis, and mental 
deficiency. 

There is no treatment for the deformity 
itself (1), although Willard and Nicholson 
(6) quote Heidecker as claiming improve- 
ment in mobility after gymnastic exercise. 
The condition, while most frequently 
found in children, is not incompatible 
vith longevity, having been observed in a 
patient of seventy years (3). 


CASE REPORT 


A colored soldier, age 24, a native of North Caro- 
lina with seven months’ Army service, was seen in 
the Orthopedic Out Patient Clinic of Station Hos- 
pital No. 1, Ft. Huachuca, Ariz., on June 23, 1943, 
complaining of a small tumor on his right shoulder, 
which caused him some difficulty in carrying his 
pack. He was sent to the X-Ray Department for 
an examination, which revealed elevation of the 
scapula and a malformation of the upper ribs and 
dorsal spine. The patient was admitted to the hos- 
pital for further study on June 30. His chief com- 
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Roentgenogram of thorax showing malforma- 
tion of upper dorsal vertebrae and ribs. 


Fig. 3 
plaint was still the small mass on his right shoulder. 
He gave a history of measles and malaria as a child 
and an injurv to his right shoulder at the age of nine. 
He had had no tropical service, admitted the use of 
tobacco but denied the use of alcohol. There was no 


familial history of chronic or degenerative disease. 
His father, mother, four sisters, and four brothers 
None showed any deformity. 
The patient was intelligent and mentally alert 


His 


were living and well. 


and was anxious to get back to his company. 
neck was thick and short and his hair line low. He 
could not move his neck laterally in either direction, 
but limited flexion, extension, and rotary motion 
were possible. There was a kyphosis of the upper 
dorsal spine. The right scapula was elevated, and 
there was a soft, freely movable soft-tissue mass, 6 
em. in diameter, just above the medial angle of the 
right scapula. No other evidence of disease, de 
formity, or congenital anomaly was noted. There 
was no evidence of synkinesia. 

Roentgen examination of the thorax and spine re- 
vealed the following anomalies: (1) elevation of the 
right scapula; (2) fusion of the first cervical verte 
bra to the occiput; (3) fusion of the bodies of the 
second and third cervical vertebrae; (4) fusion of 
the spinous processes of the second and third cervi 
cal vertebrae; (5) narrowing of the body of the 
fourth cervical vertebra; (6) spina bifida occulta of 
the fourth cervical vertebra; (7) spina bifida occulta 
of the seventh cervical vertebra; (8) bifid spinous 
process of the fifth cervical vertebra; (9) partial 
fusion of the bodies of the seventh cervical and first 
dorsal vertebrae on the left side; (10) dorsal hemi 
vertebrae; (11) deformed bodies of the upper dor 
sal vertebrae; (12) kyphosis of the upper dorsal 
spine; (13) right scoliosis of the dorsal spine; (14) 


Fig. 4. Roentgenogram showing malformation of 
lower cervical and upper dorsal vertebrae and ribs 


right cervical rib; (15) fusion of the first and second 
ribs on the right at their vertebral articulation; 
(16) fenestration of the second rib on the right in the 
posterior axillary line; (17) a rudimentary right 
twelfth rib; (18) narrowing of the intercostal 
spaces in the left mid thorax; (19) thinning of the 
left fifth rib posteriorly 


SUMMARY 


A case of malformation of the 
spine and thorax in a soldier who had en- 
gaged in strenuous infantry field training 
for seven months without symptoms is re- 
ported. 


upper 
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Lewis George Allen, M.D 


In the choice of Lewis George Allen as 
President, the Radiological Society of 
North America has been fortunate. Dur- 
ing the years of his membership Doctor 
Allen has demonstrated his willingness to 
assume responsibility and his ability to 
work diligently and with originality in the 
discharge of his duties. His was the task of 
formulating the plans and executing the 
details of the first Refresher Series pre- 
sented by the Radiological Society, an 
undertaking which those who have had the 
opportunity of working with him know to 
have been an exacting one. 

Born in Lenexa, Kansas, Doctor Allen 
was graduated from the University of Kan- 
sas School of Medicine. He served an 
internship at St. Joseph’s Hospital, Kansas 
City, Mo., and at the Royal Victoria Hos- 
pital, Montreal, Canada, the latter being 
interrupted by his entrance into the United 
States Army in World War I. Assigned to 
the Kansas City School of Military Roent- 
genology, he was with the A. E. F. as a 
member of Base Hospital 116 and Mobile 
Hospital No. 9. 

Following the war, Doctor Allen entered 
upon the private practice of radiology in 
Kansas City, Kans. He is radiologist to 
Bethany Hospital, Providence Hospital, 
and St. Margaret’s Hospital, in that city, 
and is Professor of Clinical Roentgenology 
in the University of Kansas School of Medi- 
cine. 

Doctor Allen has not limited his activi- 
ties to radiology but has taken a lively 
interest in organized medicine. He is a 
Fellow of the American College of Physi- 


cians, has for many years been active in 
the affairs of the Kansas Medical Society, 
and has served as President of the Wyan- 
dotte County Medical Society and as Presi- 
dent of the Kansas City Southwest Clinical 
Society. He is an honorary member of the 
Kansas City Academy of Medicine and ac- 
tive in various committees of the Medical 
School. 

His interest in radiology has made him 
an energetic participant in local and na- 
tional radiologic organizations. He wasa 
member of the first class certified by the 
American Board of Radiology. He is a 
Chancellor of the American College of 
Radiology and Chairman of its Commis- 
sion on Public Relations. He is Past-Presi- 
dent of the Kansas Radiological Society 
and a member of the American Roentgen 
Ray Society. 

Civic affairs have claimed Doctor Allen's 
attention to the end that he is now Chief 
of Emergency Medical Service under the 
Civilian Defense program for Kansas City, 
Kans., as well as participating in the Ki- 
wanis Club, of which he is a _ charter 
member. He is a trustee of Group Hos- 
pital Service, Inc., and Surgical Care, Ine. 

Doctor Allen has contributed numerous 
articles to the literature of radiology and 
has taken an active part in the programs of 
the medical organizations of which he is a 
member. 

The demand for relaxation from such a 
busy routine is satisfied by motion picture 
photography and the operation of a small 
farm near Kansas City. 

IRA H. Lockwoop, M.D. 
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A Trade Journal Looks at Medicine 


The August 1944 issue of the Railroad 
Journal’ is designated ‘‘American Health 
Number.’”’ This remarkable issue of a 
trade journal should be read by all physi- 
cians interested in medical practice. We 
say “‘remarkable’’ because, for the first 
time, to our knowledge, a monthly maga- 
zine published by and for a large industrial 
group, devotes an entire issue to an author- 
itative series of articles on the problem of 
sickness and sickness insurance. 

The tenor of the majority of the articles 
may be gleaned from the title of the lead- 
ing editorial and the contents of a ‘“‘box’”’ 
at the end of the editorial section. The title 
of the editorial, by Nathan Smith Davis, 
III, M.D., of Northwestern University 
Medical School, is the familiar and perti- 
nent aphorism attributed to Bishop Creigh- 
ton of London: ‘‘No people do so much 
harm as those who go about doing good.” 
To this group, in the United States, Dr. 
Davis attributes such projects as the Na- 
tional Health Program, the Report of the 
National Resources Planning Board, and 
the Wagner-Murray- Dingell Bill. The box 
at the end of the editorial section reads as 
follows: 
~ 1 Available from Mr. Alex Brandau, Public Relations 


Director, The Railroad Journal, 65 East Harrison St., 
Chicago, Ill. 


Message to Employers 


The sole purpose of this issue is to bring to you the 
story of the efforts and accomplishments of American 
Doctors and Hospitals—and to suggest that you give 
serious thought to the protection of yourself and 
your employees through the establishment of insur. 
ance programs similar to the ones described in this 
issue. 

If You Don’t Do It, the Government Will—at 

Higher Cost 


The contributors to the issue include 
Victor G. Heiser, John R. Mannix, Louis 
H. Pink, Edward H. Skinner, Morris 
Fishbein, and numerous other well known 
writers on the subject of medical care. 
Their opinions are expressed concisely, and 
the volume represents an unusually con- 
venient collection of such points of view. 
If any suggestion could be made for future 
issues of this type, it would be to include 
more data on al/ of the various State Med- 
ical Society sponsored plans, and to list 
the addresses in order that interested ex- 
ecutives and others would know exactly 
where to go for information. 


L. H. GARLAND 
Lt. Comdr. (MC) USNR 
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ANNOUNCEMENTS AND BOOK REVIEWS 





NEBRASKA RADIOLOGICAL SOCIETY 


At the meeting of the Nebraska Radiological 
Society held Nov. 15, the following officers were 
elected: F. L. Simonds, M.D., Omaha, President; 
Donald H. Breit, M.D., University of Nebraska 
Hospital, Omaha 5, Secretary-Treasurer. 


VIRGINIA RADIOLOGICAL SOCIETY 


The newly elected officers of the Virginia Radi- 
ological Society are: Clayton W. Eley, M.D., Nor- 
folk, President: W. P. Gilmer, M.D., Clifton Forge, 
Vice-President, and E. L. Flanagan, M.D., Rich- 
mond, Secretary. 


Book Reviews 


METASTASES, MEDICAL AND SURGICAL. By Mat- 
rorD W. THEWLIs, M.D., Attending Specialist in 
General Medicine, United States Public Health 
Hospitals, New York City; Attending Physician, 
South County Hospital, Wakefield, Rhode Island; 
Special Consultant, Rhode Island Department 
Public Health; Author Care of the Aged (Geri- 
atrics), Preclinical Medicine. Foreword by Hv- 
BERT A. Royster, A.B., M.D., F.A.C.S., Hono- 
rary Chief of Surgical Service, Rex Hospital; 
Chief-of-Staff, St. Agnes Hospital; Consulting 
Surgeon, Dix Hill State Hospital, Raleigh; Fellow, 
American Board of Surgery. A volume of 230 
pages, with 13 illustrations. Published by the 
Charlotte Medical Press, Charlotte, N. C., 1944. 
Price $5.00. 


The term metastasis, while it is particularly as 
sociated with transfer through the blood or lymph 
stream of malignant cells from a primary focus to 
some distant site, is equally applicable to the move- 
ment of bacteria and to the change of location of 
diseases of virus origin and those due to protozoa 
and other parasites. All these phases of the prob- 
lem are included in Doctor Thewlis’s book. The 
work is essentially a series of outlines, preceded by a 
brief general introduction. Its object is to provide a 
ready guide to the probable secondary sites of vari 
ous disease processes. 

The first of the outlines has to do with Neoplasms. 
Here are listed the numerous types of new growth 
from acanthoma to xanthomatosis—with the pri 
mary sites and the sites of metastasis given under 
each, the sites of predilection being italicized. The 
second and third outlines cover Infections and In 
fectious Diseases, between which the author makes 
a distinction. | Under the latter head are included 


actinomycosis, amebiasis, bilharziasis, blastomycosis, 
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cerebrospinal meningitis, echinococcus cyst, erysip- 
elas, gonorrhea, influenza, leishmaniasis, meningitis, 
mumps, parasitic diseases (trypanosomiasis, ma- 
laria, filariasis), rheumatic fever, S. suipestifer infec- 
tion, syphilis, trichinosis, tuberculosis, tularemia, 
and typhoid. The fourth of the outlines, headed 
Miscellany, includes a variety of conditions not 
covered by the other classifications, as the anemias, 
arthritis, endocarditis, leukemia, etc. The final 
outline, which covers 100 pages, or almost half the 
volume, is perhaps the most valuable of all. Here 
the organs and regions of the body are listed with 
the primary lesions affecting each, the metastases 
to which they may give rise, and the metastatic 
lesions by which each may be involved. 

An extensive bibliography is given at the end of 
the book and an adequate index makes it possible 
to find quickly either the disease or anatomical 
area in which one is interested. This feature is par- 
ticularly useful, as the author's classification of dis- 
eases may in some instances be open to question. 
A number of anatomical drawings showing the 
lvmph drainage areas are reproduced from standard 
texts. 

Mechanically the book suffers somewhat from 
wartime printing conditions, and it is unfortunate 
that the errors listed on the insert could not have 
been caught in the proof. These features, however, 
do not impair the value of the work for reference. 
It should appeal especially to the busy practitioner 
who wishes to refresh his memory as to the routes 
and sites of metastasis. It will be of value to intern- 
ists, surgeons, pathologists, and roentgenologists, 
and, of course, to all students of medicine. 
THe 1944 YEAR Book oF RapImoLoGy. Diagnosis, 
edited by CHARLES A. WaTERS, M.D., Associate 
in Roentgenology, Johns Hopkins University; 
Assistant Visiting Roentgenologist, Johns Hop- 
kins Hospital; Associate Editor, WHITMER B. 
Frror, M.D., Assistant in Roentgenology, Johns 
Hopkins University; Assistant in Roentgenology, 
Johns Hopkins Hospital (on leave with the Armed 
Forces). Therapeutics, edited by IRA I, Kap- 
LAN, B.Se., M.D., Director, Radiation Therapy 
Department, Bellevue Hospital, New York City; 
Clinical Professor of Surgery, New York Uni- 
versity Medical College. A volume of 448 pages, 
with 363 illustrations. Published by The Year 
Book Publishers, Chicago, Ill. Price $5.00. 


This latest addition to the series of Year Books of 
Radiology follows the general plan of the earlier 
volumes in its presentation of abstracts of articles 
appearing in the world’s literature during the last 
year, which is to say from about the middle of 1943 
to the middle of 1944. It is a volume of 450 pages, 
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well printed and bound, and a worthy addition to 
any medical library. 

As the editors point out, the year was a particu- 
larly difficult one for such a project. In spite of this, 
the volume compares favorably with those of past 
years. The literature—with unavoidable geographi- 
cal limitations—is well covered, and the abstracts 
are good, giving the essential content of the articles 
in fairly full detail. The reproduction of numerous 
well chosen illustrations adds greatly to the value 
of the text. Under the two main divisions of Di- 
agnosis and Therapy, the material is classified on 
an anatomical basis, and a comprehensive index is 
appended. 

The book is interesting and instructive throughout 
and is especially helpful now, when so much must 
be done in so little time. It is recommended without 
qualification. 


THE PRACTICE OF MEDICINE. By JONATHAN- 
CAMPBELL Meakins, M.D., LL.D., Brigadier, 
Deputy Director General of Medical Services, 
Royal Canadian Army Medical Corps; Professor 
of Medicine and Director of the Department of 
Medicine, McGill University; Physician-in-Chief, 
Royal Victoria Hospital, Montreal; Formerly 


Professor of Therapeutics and Clinical Medicine, 
University of Edinburgh; Fellow of the Royal So- 
ciety of Edinburgh; Fellow of the Royal Society of 


Canada; Fellow of the Royal College of Physi- 
cians, London; Fellow of the Royal College of 
Physicians, Edinburgh; Honorary Fellow of the 
Royal College of Surgeons, Edinburgh; Fellow of 
the Royal College of Physicians, Canada; Fellow 
of the American College of Physicians; Honorary 
Fellow of the Royal Society of Medicine. A vol- 
ume of 1,444 pages, with 517 illustrations, includ- 
ing 48in color. Published by the C. V. Mosby Co., 
St. Louis, Mo. Fourth Edition, 1944. Price 
$10.00. 


The present edition of Meakins’s well known 
Practice of Medicine represents a considerable re- 
vision over the edition of 1940, new material having 
been added to keep pace with advances both in ci- 
vilian practice and in military medicine, The cur- 
rent interests of the author, as Brigadier, Deputy 
Director General of Medical Services of the Royal 
Canadian Army Medical Corps, are reflected in the 
inclusion in a text on internal medicine of such con- 
ditions as immersion foot, blast injuries, crush syn- 
drome, and other states which have become more 
common in wartime. All of the general features of 
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the previous edition are retained or amplified. The 
section on the use of the sulfonamides is thoroughly 
adequate for a general text, and additional consider. 
ation of chemotherapy is given under the specific 
diseases in which it is indicated. Penicillin receives 
brief mention. 

A unique feature is the illustrative material jn. 
cluded in this book. Of the 517 illustrations, 186 are 
reproductions of roentgenograms, well selected for 
their teaching value. The present-day importance 
of radiography in diagnosis is well correlated with 
the clinical picture in diseases of the various sys. 
tems. 

In line with modern thought, added emphasis js 
placed on functional disturbances and psychoso- 
matic medicine. The importance of prophylaxis over 
therapy—positive health as opposed to negative 
health or disease—is stressed. 

Each section is followed by an adequate bibliog- 
raphy, and a 50-page index makes the comprehen- 
sive contents of this text readily accessible. 


THE URINARY TrRAcT. A HANDBOOK OF ROENTGEN 
DraGnosis. By H. DABNEY KeErR, M.D., Pro- 
fessor of Radiology, State University of Iowa Col- 
lege of Medicine, and Cart L. Gituies, M.D., 
Associate Professor of Radiology, State Univer- 
sity of Iowa College of Medicine. A volume of 
320 pages, with numerous illustrations. Pub- 
lished by The Year Book Publishers, Inc., Chicago. 
Price $5.50. 


This is the third of a projected six-volume series 
of handbooks on roentgen diagnosis and follows es- 
sentially the form of the preceding volumes. It is 
actually an atlas containing many illustrations and 
streamlined clinical and roentgenological text of 
unusual clarity. 

The authors have divided the book into sections 
on the kidney, ureter, bladder, and urethra. Under 
each section a fairly uniform pattern is followed. 
A general description is given of the lesion under 
consideration, followed by a group of excellent illus- 
trations, each of which is clearly described on the 
opposite page. These illustrations are unretouched 
and the reduction is uniform throughout, 37 per 
cent of actual size. Many helpful hints regarding 
differential diagnosis are included both in the text 
and illustrations. A bibliography is appended. 

This is an excellent handbook for students and 
roentgenologists and can be highly recommended. 
It is concise, lucid, and surprisingly complete for its 
size. 
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Radiological Society of North America.—Secretary, D. S. 
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American College of Radiology.—Secretary, Mac F. 
Cahal, 540 N. Michigan Ave., Chicago 11, IIl. 

Section on Radiology, American Medical A ssociation.— 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio 


ARKANSAS 
Arkansas Radiological Society.—Secretary, J. S. Wilson, 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 


CALIFORNIA 
California Medical Association, Section on Radiology.— 
Secretary, Earl R. Miller, M.D., University of California 
Hospital, San Francisco, Calif. 
Los Angeles County Medical Association, Radiological 
Section —Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 
Pacific Roentgen Society.—Secretary, L. Henry Garland, 
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San Diego Roentgen Society.—Secretary, Henry L. Jaffe, 
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first Wednesday of each month. 
San Francisco Radiological Society.—Secretary, Martha 
Mottram, M.D., Suite 1789, 450 Sutter St., San Fran- 
cisco. Meets monthly on third Thursday at 7:45 P.m., 
in Toland Hall, University of California Hospital, from 
January to June; at Lane Hall, Stanford University 
Hospital, July to December. 


COLORADO 
Denver Radiological Club.—Secretary, A. Page Jackson, 
Jr., M.D., 304 Republic Bldg., Denver 2. Meetings 
— Friday of each month at the Denver Athletic 
ub. 


CONNECTICUT 
Connecticut State Medical Society, Section on Radiology. 
—Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday. 


FLORIDA 
Florida Radiological Society.—Secretary-Treasurer 
Charles M. Gray, 306 Citizens Bldg., Tampa 2. 
GEORGIA 
Georgia Radiological Society.—Secretary-Treasurer, 


James J. Clark, M.D., 478 Peachtree St., N. E., 
Atlanta 3. Meetings twice annually, in November and 
at the annual meeting of State Medical Association. 


ILLINOIS 
Chicago Roentgen Society.—Secretary, Fay H. Squire, 
M.D., 1753 W. Congress St., Chicago 12. Meets 
at the Palmer House, second Thursday of October, 
November, January, February, March, and April. 
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Illinois Radiological Society.—Secretary-Treasurer, Wil- 
liam DeHollander, M.D., St. Johns’ Hospital, Spring- 
field. Meetings quarterly by announcement. 

Illinois State Medical Society, Section on Radiology.— 
Secretary, Frank S. Hussey, M.D., 250 East Superior 
St., Chicago 11. 


INDIANA 
The Indiana Roentgen Society.—Secretary-Treasurer, 
Harold C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis 7. Annual meeting in May. 


IOWA 
The Iowa X-ray Club.—Secretary, Arthur W. Erskine, 
M.D., Suite 326 Higley Building, Iowa City. Holds 
luncheon and business meeting during annual session 
of Iowa State Medical Society. 


KENTUCKY 
Kentucky Radiological Society.—Secretary-Treasurer, 
Sydney E. Johnson, 101 W. Chestnut St., Louisville. 
LOUISIANA 
Louisiana Radiological Soctety.—Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 
Shreveport Radiological Club.—Secretary-Treasurer, R. 
W. Cooper, 940 Margaret Place. Meetings monthly 
on the second Wednesday, at offices of members. 


MARYLAND 


Baltimore City Medical Society, Radiological Section.— 
Secretary, Walter L. Kilby, M.D., 101 W. Read St.. 
Baltimore 1. Meets third Tuesday of each month. 


MICHIGAN 


Detroit X-ray and Radium Soctety.—Secretary-Treasurer, 
E. R. Witwer, M.D., Harper Hospital, Detroit 1. Meet- 
ings first Thursday of each month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave., Detroit. 

Michigan Association of Roentgenologists.—Secretary- 
Treasurer, E. M. Shebesta, M.D., 1429 David Whit- 
ney Bldg., Detroit. Meetings quarterly by announce- 


ment. 
MINNESOTA 


Minnesota Radiological Society—Secretary, A. T. 
Stenstrom, M.D., Minneapolis General Hospital, Min- 
neapolis 26. Meetings quarterly. 


MISSOURI 


Radiological Society of Greater Kansas City.—Secretary, 
Arthur B. Smith, M.D., 306 E. 12th St., Kansas City, 
Mo. Meetings last Thursday of each month. 

The St. Louis Society of Radiologists —Secretary, E. W. 
Spinzig, M.D., 2646 Potomac St. Meets on fourth 
Wednesday of each month except June, July, August, 
and September, at a place designated by the president. 


NEBRASKA 
Nebraska Radiological Society.—Secretary-Treasurer, 
Donald H. Breit, M.D., University of Nebraska Hos- 
pital, Omaha 5. Meetings third Wednesday of each 
month at 6 P.M. in either Omaha or Lincoln. 


NEW ENGLAND 
New England Roentgen Ray Society (Maine, New Hamp- 
shire, Vermont, Massachusetts, and Rhode Island).— 
Secretary-Treasurer, George Levene, M.D., Massachu- 
setts Memorial Hospitals, Boston, Mass. Meets 
monthly on third Friday at Boston Medical Library. 









RADIOLOGICAL SOCIETIES 


NEW JERSEY 


Radiological Society of New Jersey—Secretary, H. R. 
Brindle, M.D., 501 Grand Ave., Asbury Park. 
Meetings at Atlantic City at time of State Medi- 
cal Society and midwinter in Newark as called by 
president. 


NEW YORK 


Associated Radiologists of New York, Inc.,—Secretary, 
William J. Francis, M.D., 210 Fifth Ave., New York 
City. Regular meetings the first Monday evening of 
the month in March, May, October, and December. 
Brooklyn Roentgen Ray Society.—Secretary-Treasurer, 
Leo Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society.—Secretary-Treasurer, 
Joseph §S. Gianfranceschi, M.D., 610 Niagara St., 
Buffalo 1. Meetings second Monday evening each 
month. October to May, inclusive. 

Central New York Roentgen Ray Society.—Secretary- 
Treasurer, Carlton F. Potter, M.D., 425 Waverly Ave., 
Syracuse 10. Meetings are held in January, May, and 
October, as called by Executive Committee. 

Long Island Radiological Society —Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society.—Secretary, Ramsay Spill- 
man, M.D., 115 E. 61st St., New York 21, N. Y. 
Rochester Roentgen-ray Society.—Secretary, Murray P. 
George, M.D., 260 Crittenden Blvd., Rochester 7. 
Meetings at convenience of committee. 


NORTH CAROLINA 


Radiological Society of North Carolina.—Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
and meeting in October. 


NORTH DAKOTA 


North Dakota Radiological Society.—Secretary, L. A. 
Nash, M.D., St. John’s Hospital, Fargo. Meetings 
by announcement. 


OHIO 


Ohio Radiological Society—Secretary, Henry Snow, 
M.D., 1061 Reibold Bldg., Dayton2. Next meeting will 
be held at the time and place of the annual meeting of 
the Ohio State Medical Association. 

Cleveland Radiological Society.—Secretary-Treasurer, 
Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
4. Meetings at 6:30 p.m. on fourth Monday of each 
month from October to April, inclusive. 

Radsological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists).—Secretary-Treasurer, Sam- 
uel Brown, M.D., 707 Race St., Cinciunati 2. Meet- 
ings held third Tuesday of each month. 


PENNSYLVANIA 


Pennsylvania Radiological Society.—Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport 8. The 
Society meets annually. 


The Philadelphia Roentgen Ray Society.—Secretary, 
Robert P. Barden, M.D., 3400 Spruce St., Philadelphia 4. 
Meetings held first Thursday of each month at 8:15 
p.M., from October to May, in Thomson Hall, College 
of Physicians, 21 S. 22d St:, Philadelphia. 

The Pittsburgh Roentgen Society.—Secretary-Treasurer, 
Lester M. J. Freedman, M.D., 4800 Friendship Ave., 
Pittsburgh 24, Pa. Meetings are held on the second 
Wednesday of each month at 4:30 p.m., from October 
to June, at the Pittsburgh Academy of Medicine, 322 
N. Craig St. 
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ROCKY MOUNTAIN STATES 


Rocky Mountain Radiological Society (North Dakota 
South Dakota, Nebraska, Kansas, Texas, Wyoming 
Montana, Colorado, Idaho, Utah, New Mexico) — 
Secretary, A. M. Popma, M.D., 220 North First St. 
Boise, Idaho. 


SOUTH CAROLINA 


South Carolina X-ray Society.—Secretary-Treasurer 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston 16. 


TENNESSEE 


Memphis Roentgen Club.—Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 


Tennessee Radtological Society.—Secretary-Treasurer, 
J. Marsh Frére, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April 


TEXAS 


Dallas-Fort Worth Roentgen Study Club.—Secretary, X. 
R. Hyde, M.D., Medical Arts Bldg., Fort Worth, Texas. 
Meetings on third Monday of each month, in Dallas in 
the odd months and in Fort Worth in the even months. 


Texas Radiological Society.—Secretary-Treasurer, Asa 
E. Seeds, Baylor Hospital, Dallas. 


VIRGINIA 


Virginia Radiological Society.—Secretary, E. Latané 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19 


WASHINGTON 


Washington State Radiological Society.—Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 


WISCONSIN 


Milwaukee Roentgen Ray Society.—Secretary-Treasurer 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 


Radiological Section of the Wisconsin State Medical 
Society.—Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 


University of Wisconsin Radiological Conference.— 
Secretary, E. A. Pohle, M.D., 1300 University Ave. 
Madison 6, Wis. Meets every Thursday from 4 to5 
P.M., Room 301, Service Memorial Institute 


CANADA 


La Société Canadienne-Francaise d’Electrologie et de 
Radiologie Médicales.—General Secretary, Origéne Du- 
fresne, M.D., Institut du Radium, Montreal. Meet- 
ings are held the third Saturday of each month, gen- 
erally at the Radium Institute, 4120 East Ontario 
Street, Montreal; sometimes, at homes of members 


CUBA 


Sociedad de Radiologia y Fisioterapia de Cuba.—Offices 
in Hospital Mercedes, Havana. Meetings are held 
monthly. 
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THE HEAD AND NECK 


Roentgenological Findings in Bilateral Symmetrical 

Thinness of the Parietal Bones (Senile Atrophy): 
Report of a Case with a Review of the Literature. 
Angus K. Wilson. Am. J. Roentgenol. 51: 685-696, 
June 1944. 
“4 case of bilateral symmetrical thinness of the 
parietal bones is presented in detail and a general re- 
view of the literature is given with a bibliography of 
sixty-seven references. It is probable that the con- 
dition was known to the ancients, since many examples 
taken from Egyptian tombs have been described. The 
frst modern description is ascribed to Kohler in 1786. 
The characteristic location of the thinned areas is be- 
tween the sagittal suture and the parietal prominence. 
Characteristically, there is a crest-like ridge of inter- 
vening bone centered on the sagittal suture which sepa- 
rates the parietal depressions. Frequently, there is a 
shallow groove-like depression of the sagittal crest. 

Two chief forms have been described: (1) a roughly 
triangular or quadrilateral flattened depressed area 
and (2) a trough-like depression running longitudinally 
along both sides of the sagittal suture. The latter 
type may extend into the frontal and occipital areas. 
Pathologically, there is no sharp line of demarcation 
between the depression and the adjacent normal ex- 
ternal tables; the margins shelve gradually into the 
thinned area. The floor of the depression may be of 
parchment-like thinness, extremely fragile, and trans- 
lucent. 

Many theories have been advanced in an attempt 
to explain this thinning of the parietal bones. By the 
majority of authors it is considered an atrophic change, 
but explanation as to the cause of the atrophy varies 
widely. The views of numerous students of the 
subject are presented. 

Roentgen diagnosis of the condition and differentia 
tion from disease processes are based on the finding of 
1) asymmetrical bilateral localized involvement with 
2) smooth, regular margins, (3) absence of a surround- 
ing zone of new bone formation, (4) lack of evidence of 
malignant lesions elsewhere in the body, and (5) 
absence of pain or tenderness. The author was able 
to find only one other case published in the American 
literature with roentgenologic findings (Moore: J. 
Missouri M. A. 26: 396, 1929), but in a footnote refers 
toa recent article by Camp and Nash (Radiology 42: 
42, 1944) which was published subsequent to the prep- 
aration of his paper. L. W. Paut, M.D. 


New Light on the Origin of Craniolacunia. J. Blair 
Hartley and C. W. F. Burnett. Brit. J. Radiol. 17: 
110-114, April 1944. 

A case of partial or circumscribed craniolacunia or 
lacunar skull with hydrocephalus, in a stillborn fetus, is 
reported. The skull showed marked lacunar changes 
in the anterior halves of the cranial bones centrally, 
while the peripheral and posterior portions and the 
parietal bones were normal in this respect. The 
Squamous portion of the occipital bone was strikingly 
expanded. 

This case, which is the first of partial or circum- 
scribed craniolacunia to be recorded, is of special in- 
terest in relation to the etiology of the condition. The 
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authors examine the three most commonly held theories 
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in the light of their observations. (1) The theory of a 
pressure effect due to an internal hydrocephalus would 
not seem to hold here, in view of the localized character 
of the changes. (2)While a developmental chromosomal 
defect might enter into consideration, observations in 
other cases, indicating that the condition has a ten- 
dency to disappear with increasing age, are opposed to 
this view, since such developmental defects and de- 
formities invariably persist. (3) The third etiologic 
theory appears more likely, namely that this anomaly 
results from some hormonal or dietary deficiency 
during pregnancy. Rats receiving a deficient diet have 
been shown to produce offspring with congenital skull 
defects and rib deformities (Warkany and Nelson: 
Am. J. Roentgenol. 47: 889, 1942); craniolacunia is 
often found in association with other skeletal defects, 
chiefly in mcm ranous bones; finally, the condition is 
observed only in children of the poorer classes. 
SypDNEY J. HAw.Ley, M.D. 


Tuberous Sclerosis. A. T. Ross and W. W. Dicker- 
son. Arch. Neurol. & Psychiat. 50: 233-257, Septem- 
ber 1943. 

In this rather lengthy article, the various features of 
the congenital hereditary or familial entity known as 
tuberous sclerosis are discussed in detail. The basic 
characteristics of this developmental tissue dysplasia 
are of ectodermal origin, but defective development and 
tumor formation are frequently identified elsewhere. 

Clinically, the outstanding findings are adenoma 
sebaceum on the face, retinal tumors, mental deficiency, 
and convulsions. Neurological changes are usually 
minimal despite the occurrence of numerous nodular 
sclerotic areas throughout the central nervous system 
and viscera. 

Roentgenograms of the skull may show multiple 
small discrete areas of calcification throughout the 
brain substance, particularly in the region of the sella 
turcica, the basal ganglia, and the choroid plexuses. 
Additional round or oval areas of increased density may 
be found within the calvarium. Pneumoencephalo- 
grams usually show some degree of generalized brain 
atrophy and occasionally yield evidence of the one 
pathognomonic sign of tuberous sclerosis, viz., intra 
ventricular tumors having the appearance of wax can 
dle gutterings. 

Roentgenograms of the hands may show cystic areas 
of rarefaction in the metacarpals and phalanges, and 
Polydactylism also may be present 

DEPARTMENT OF ROENTGENOLOGY 
UNIVERSITY OF MICHIGAN (J. H.) 


osteoporosis. 


Tumor of the Acoustic Nerve within the Petrous 
Bone. Leo J. Adelstein and Frank M. Anderson 
Arch. Neurol. & Psychiat. 51: 268-270, March 1944 

Most acoustic neuromas arise within the petrous bone 
or just outside the internal auditory meatus, usually 
growing in the direction of least resistance, to occupy 
the cerebellopontine angle. The case reported in this 
article, in a girl of fifteen, is unique in that the tumor 
was confined entirely within the petrous bone, yet 
grew to such proportions that it produced cerebellar 
sigus, slight impairment of trigeminal nerve function, 
diminution of the deep reflexes on the opposite side of 
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the body, and increase in intracranial pressure. Roent- 
gen exposures in the Towne and Stenvers projections 
showed extensive erosion of the right internal acoustic 
meatus and the ridge of the right petrous bone. Grad- 
ual onset of tinnitus and deafness in the right ear had 
been observed over a period of six years. Operative re- 
moval of the tumor was followed three months later by 
a spinal accessory-facial nerve anastomosis with excel- 
lent clinical results. 

DEPARTMENT OF ROENTGENOLOGY 

UNIVERSITY OF MICHIGAN (J. H.) 


Cholesteatoma with Fistula into the Labyrinth. 
Report of a Case in Which the Roentgenologic Findings 
Were Confusing. Hans Von Leden and Henry L. 
Williams. Arch. Otolaryng. 39: 432-433, May 1944. 

A 37-year-old woman complained of intermittent 
discharge from the left ear and dizziness. The dis- 
charge had been present for four years and the dizzi- 
ness for fourteen months. Examination revealed a 
dry ear with a medium-sized attic fistula. The drum 
membrane was covered with hard crusts and could not 
be fully visualized. The right drum membrane was 
thickened and somewhat retracted but otherwise nor- 
mal. Tuning fork tests and an audiogram revealed 
moderate conduction deafness on the left side. There 
was spontaneous nystagmus on looking to both sides, 
and the fistula test was mildly positive on the left. 

Roentgenographic examination of the mastoid regions 
revealed no abnormality on the left side except that 
the cells were small. The right mastoid process, how- 
ever, was reported as being markedly sclerotic with an 
irregular, poorly defined area of rarefaction in the 
epitympanic region, which was interpreted as a cho- 
lesteatoma. The roentgen examination was repeated 
to make certain that the two sides were properly iden- 
tified on the film. 

At operation, a large cholesteatoma was found in 
the left epitympanum. It had eroded into the anterior 
part of the horizontal semicircular canal and produced 
a large fistula. The roentgen findings on the right 
side were now interpreted as representing an ancient 
quiescent lesion 

This case demonstrates that a laboratory test, such 
as a roentgenographic examination, may be misleading 
and that, when laboratory findings conflict with clin- 
ical findings, the greater weight should be given to the 
latter. 


Carcinoma of the Thyroid Gland with a Solitary 
Metastasis to the Skull. Hollis L. Albright. New 
England J. Med. 230: 573-576, May 11, 1944. 

A 52-year-old female had a moderately firm, non 
tender mass measuring 2.5 X 1.0cm. in the right frontal 
area. Roentgen examination showed a defect involving 
both tables of the skull with slight secondary con 
densation of adjacent bone. A hard nodule was also 
found in the right lobe of the thyroid The patient 
was operated upon and the thyroid nodule was removed 
The mass in the right frontal area was also removed 
Both specimens were found to be thyroid carcinoma 
The patient was well, without evidence of further 
metastasis or recurrence, two and a half years later, 
justifying the surgical removal of both the primary and 
the metastatic malignant growth 


Joun B. McANENy, M.D 
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Radiography of the Neck of the Condyle. A. Porte, 
S. Sweet, U.S. Nav. M. Bull. 42: 1135-1139, May 
1944, 

A survey of the literature reveals numerous technics 
that can be used for examination of the condyle of the 
mandible, but these appear to have been developed 
primarily for examination of the temporomandibular 
joint and are often unnecessarily complicated. The 
author describes a simple technic, using a dental X-ray 
unit, based on a modification of the Schlegel method. 
This produces a satisfactory view of the neck of the 
condyle at the sacrifice of joint clarity. 

The patient is seated in a dental chair with his head 
so placed that the interpupillary line of the eyes and an 
imaginary line from the ala of the nose to the tragus of 
the ear will be parallel to the floor. A cassette, 
which should rest against the cheek and ear securely so 
that no rocking will occur, is so positioned that the 
image of the condyle will be as near as possible to the 
center of the film. A large cork is placed between the 
incisors to bring the condylar neck forward as well as to 
insure against motion. The dental cone is removed 
from the tube-head and the tube is placed in contact 
with the opposite condylar neck so that the central 
ray passes directly through the neck of both condyles 
Exposure factors must be determined for the particular 
machine in use. LESTER M. J. FREEDMAN, M.D. 


THE CHEST 


Primary Atypical Pneumonia. An Analysis of 738 
Cases Occurring During 1942 at Scott Field, Ill. 
Charles A. Owen. Arch. Int. Med. 73: 217-231, March 
1944. 

In 1942, at the Station Hospital, Scott Field, 799 pa- 
tients were treated for pneumonia. Twenty-four had 
typical lobar pneumonia and 775 bronchopneumonia. 
Among the latter were 738 patients with clinical and 
laboratory findings suggestive of a non-bacterial cause. 

Roentgenography is the most important, but not the 
sole means of diagnosis of atypical pneumonia. In 
general, the roentgen findings in this series were those 
which have become well established for this condition 
A predilection for involvement of the lower lobe was 
marked, occurring in 612 cases, with a slight but defi- 
nite predominance of the left lower lobe. Extensions of 
the pneumonic process occurred in 64 cases, with in- 
volvement of the opposite lung in 40. 

The diagnosis of pneumonia was made in 15 cases 
with no definite roentgen changes beyond accentuation 
of truncal markings; this seemed justified from the clin- 
ical course and findings. In 30 cases the findings in the 
chest suggested pneumonia, while the initial films ap- 
peared normal, though the later ones were confirmatory 
The detection of pulmonary signs prior to roentgeno- 
graphic evidence is in sharp contrast to the usual mini- 
mal findings in the early stages. In 14 cases in which 
both the roentgen and thoracic findings were negative 
early but subsequently positive, pneumonia was sus- 
pected on the basis of the history and the general ap- 
pearance of the patient 

Serious complications among the 738 cases of atypical 
pneumonia were rare; there were no fatalities. The 
disease showed epidemic tendencies during the late 
summer and fall when common diseases of the respira- 
tory tract were at a minimum. Prolonged convales- 
cence is the rule. From a military standpoint the time 
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Jost is significant. Over 20,000 man-days were lost at 
ott Field during 1942 from atypical pneumonia. 


Atypical Pneumonia Simulating Pulmonary Tuber- 
J. S. Yoskalka. Am. Rev. Tuberc. 49: 
498-413, May 1944. 
In recent years it has become apparent that atypical 
pneumonia can produce lesions which at times are 
indistinguishable from pulmonary tuberculosis. Seven 
cases of upper lobe atypical pneumonia were reviewed 
in order to determine, if possible, whether any diag- 
nostic criteria could be established for this disease. 
The most common roentgen finding was an increase in 
bronchial markings manifested by linear streaking den- 
sities with superimposed mottled shadows. This 
process was found to be most pronounced at the hilum 
and to spread outwards in a fan-like manner toward 
the periphery. The other type of finding was an area 
of increased density in the parenchyma of the lung 
relatively uniform throughout, resembling the shadow 
sen in early pleural effusion. In some instances, 
evidence of atelectasis was present. There was a wide 
divergence of roentgenologic findings in the various 
cases at different times, and the authors feel that a 
definite differential diagnosis cannot be made from a 
single roentgenogram. Stereoroentgenograms are of 
value in diagnosis in doubtful cases. If the apical 
lesions fail to disappear within twenty days following 
the onset of the disease, the possibility of pulmonary 
tuberculosis should be entertained. This necessitates 
thorough investigation for tubercle bacilli, including a 
study of sputum and gastric contents and guinea-pig 
inoculation. One case is reported which was diagnosed 
as atypical pneumonia and which later proved to be 
tuberculosis. L. W. Pau, M.D. 

Bagasse Disease of the Lungs. W. A. Sodeman 
and R. L. Pullen. Arch. Int. Med. 73: 365-374, May 
1944. 

Seven cases of bagasse disease of the lungs have pre- 
viously been recorded. The authors summarize the 
findings in these cases and in 11 of their own. Two 
histories are presented in detail. All of the patients 
were men, with an average age of twenty-seven. Six 
patients were white, 5 were Negroes. The length of 
exposure to bagasse dust before symptoms arose was 
known in 8 cases and varied from three weeks to two 
years. A clear-cut history of exposure for only three 
weeks to two months was obtained in 3 of these cases 

The symptomatic picture was variable but showed 
several rather constant features. Cough and dyspnea 
were early and important symptoms, occurring in all 
cases. Dyspnea was almost invariably the presenting 
complaint; characteristically it appeared suddenly 
and became sufficiently severe within a few days to 
Examination of the chest 


force the patient to rest 
Impaired resonance and 


showed nothing striking. 
diminished breath sounds were observed in 4 cases, 
usually in the bases of the lungs posteriorly. Roentgen 
examination of the chest revealed what was uniformly 
described as a miliary mottling throughout both lungs, 
10st dense in the hilar areas. These areas in general 
had a ground-glass appearance. In only one case were 
the apexes involved. Ten of the 11 patients had leuko- 
cyte counts above 10,000, averaging approximately 
13,000. In 7 cases differential counts indicated poly 


morphonuclear leukocytosis, the percentage of poly- 


morphonuclear cells varying from 73 to 96. Eosino 
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phils averaged 3.5 per cent. In 5 cases the sedimenta- 
tion rate showed a definite increase. 

Treatment consisted of rest in bed during the acute 
stage of the disease and palliative medication and pro- 
cedures. The stay in the hospital varied from nine 
to ninety-three days. A follow-up investigation of 6 
cases over periods of four months showed perfectly 
clear roentgenograms of the chest in 5 and a residual 
which appeared to be clearing in one. 

A fungus, an allergic reaction, tuberculosis, and 
pneumoconiosis have all been suggested as possible 
causes for this condition. Histologic study of in- 
volved areas of the lung indicates the presence of ba- 
gasse dust with a severe and unusual cellular reaction, 
the nature of which has not yet been established. 


Pulmonary Hemosiderosis in a Six Year Old Boy: 
Clinical and Pathologic Report. J. D. Pilcher and 
Oliver Eitzen. Am. J. Dis. Child. 67: 387-392, May 
1944. 

A 5-year-old undernourished white boy was hospi- 
talized because of fatigability, muscular weakness, and 
anemia of three months’ duration. On admission, 
examination of the blood showed 1,880,000 red cells, 
19,000 white cells, and 20 per cent hemoglobin, with 
severe hypochromia, microcytosis, anisocytosis, and 
poikilocytosis. Tuberculin and Wassermann tests 
were negative. Roentgenograms of the chest showed 
an unusual diffuse, mottled infiltration, most dense 
at the hila, radiating throughout both lung fields al- 
most to the periphery, “‘resembling miliary tuberculosis 
that had been flattened or squashed."’ The patient 
gave no history of previous lung disease, cough, or 
expectoration. 

Several transfusions were given and the patient was 
discharged at the end of one month with a red cell 
count of 3,800,000, 16,000 white cells, and 70 per cent 
hemoglobin. The red cells had returned to normal, 
platelets and reticulocytes were abundant, fragility 
tests and clotting time were normal, but the bleeding 
time was slightly prolonged (six minutes) and the icteric 
index was 16 (normal 4-6). Re-examination of the 
chest showed no change. <A diagnosis of chronic inter 
stitial pneumonitis was made. 

During the ensuing months the blood picture became 
normal, but progressively severe signs and symptoms 
of pulmonary fibrosis developed, including clubbing 
and cyanosis of the fingers and toes, breathlessness, 
and distinct enlargement of the pulmonary conus, 
evident clinically and roentgenologically. Death oc- 
curred about eighteen months after the onset of 
symptoms, from cardiac decompensation following an 
upper respiratory infection. The blood picture had 
remained normal in the interval 

While a diagnosis of hemosiderosis had been suggested 
roentgenographically, this was discounted clinically 
because of the absence of physical signs and the com 
plete lack of sputum, bloody or otherwise At autopsy, 
however, the alveolar and capillary walls were found 
to be variably thickened by fibrous tissue, and golden 
brown pigment was discovered free in the alveolar 
spaces and walls as well as in the numerous macro 
Several hilar nodes also contained 
Capillary hyperemia 
Numerous stain 


phages present 
pigment and phagocytic cells 
and focal hemorrhages were noted 
tests showed little elastic tissue, a predominance of 
fibrous tissue, reticulin, iron pigment, and calemm 
salts. A polarizing microscope revealed no silica 
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The pathogenesis of the pulmonary and vascular 
fibrosis is discussed with particular consideration as 
to which was primary, but no conclusions are drawn. 
The opacities in the films were attributable to hemo- 
siderin, which is a radiopaque decomposition product 
of hemoglobin from extravasated blood (Wells, H. G.: 
Chemical Pathology, 4th ed., Philadelphia, W. B. Saun- 
ders Co., 1920). The pigmentation was not, however, 
considered a primary cause of the disease, as it has 
been found in tissue without fibrosis. Widespread 
deposition of the pigment may occur from a focal hem- 
orrhage, since hemosiderin is relatively insoluble and is 
only slowly removed from the tissues. 

The roentgen illustrations show the progressive 
cardiac enlargement and the hilar adenopathy in the 
case reported but do not demonstrate the pulmonary 
infiltrations. The author compares his case to that of 
Anspach (Am. J. Roentgenol. 41: 592, 1939), which was 
strikingly similar pathologically but showed some clini- 
cal differences. LESTER M. J. FREEDMAN, M.D. 


Pneumothorax Due to Metastatic Sarcoma. Re- 
port of Two Cases. T. F. Thornton, Jr., and Robert 
T. Bigelow. Arch. Path. 37: 334-336, May 1944. 

Spontaneous pneumothorax in the presence of a 
primary neoplasm of the lung is uncommon. In the 
presence of a metastatic tumor of the lung it is extremely 
rare. Two cases of spontaneous pneumothorax due to 
metastat ¢ sarcoma are reported. In one the primary 
growth was a spindle-cell fibrosarcoma of the flexor 
tendon of the thumb, in the other an osteogenic sar- 
coma of the femur. 


A Tumor Occurring in the Superior Pulmonary 


Sulcus. Irving Imber. Am. J. M. Sc. 207: 654-660, 
May 1944. 
Pancoast believed that the superior pulmonary 


sulcus tumor was extrapulmonary and extrapleural 
in origin. Others believe that most of the tumors so 
designated are bronchiogenic in origin, and that any 
tumor or inflammatory mass arising in the apex of the 
lung or in the pulmonary sulcus could produce the 
same syndrome. In the case recorded here a superior 
pulmonary sulcus tumor syndrome was produced by a 
tumor which was definitely extra-pulmonary. The 
clinical and radiographic findings were characteristic: 
(1) pain in the back, radiating to the arm, followed by 
atrophy of the muscles of the hand, (2) cough, (3) loss 
of weight, (4) Horner’s syndrome, and (5) a mass in 
the apex of the hemithorax. The upper ribs and dorsal 
vertebrae and the sternum quickly became eroded 
Later distant metastases appeared. 

A superior pulmonary sulcus tumor was found at 
autopsy. It had invaded the sternum, the Ist and 
2d ribs and dorsal vertebrae, the brachial plexus, and 
sympathetic ganglion, and had metastasized to the 
skin, peritoneum, and adrenals. Microscopically, the 
tumor was definitely extra-pulmonary. Since the ac 
tual source could not be determined, Pancoast’s theory 
of origin from the precervical sulcus deserves considera 
tion BENJAMIN CoPLEMAN, M.D. 


Four-Inch Packing Nailin the Lung: Case Followed 
for Thirteen Years. J. Blair Hartley. Brit. J. Radiol. 
17: 157-159, May 1944. 

An adult patient with a four-inch nail in the right 
lung, embedded in the middle lobe bronchus, was fol 
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lowed for thirteen years without evidence of lung 
changes. During this period he had an attack of 
pneumonitis involving the right base, from which he 
recovered. SyDNEY J. HAWLey, M_D. 


THE DIGESTIVE SYSTEM 


Organic Upper Gastro-Intestinal Disease at an Aq. 
vance Base. John H. L. Heintzelman and Harold W. 
Jacox. U.S. Nav. M. Bull. 42: 1035-1037, May 1944. 

At an advance naval base in the South Pacific 
the case histories and films of 200 consecutive patients 
receiving x-ray examinations of the gastro-intestinal 
tract were studied to determine the incidence of or. 
ganic disease and any diagnostic aids that would limit 
examinations to those patients likely to yield positive 
findings. 

The most common chief complaint was epigastric 
pain or distress. Complete histories were obtained 
for all but a few out-patients and were classified as 
typical for ulcer if the pain was in relation to meals, 
with relief by food or medication, or if hematemesis were 
present with or without pain. Ali other histories were 
considered atypical. 

The type of history and age group are considered of 
definite value in determining the need of a gastro- 
intestinal series. Of the 200 patients, 64 gave typical 
histories and 22 had demonstrable ulcers. Of these 
22 patients, 16, or 73 per cent, had typical histories. 
Of the 200 patients examined, 101 were under thirty 
years of age; 17 of the 22 patients with ulcer were 
older than thirty years. 

Service at home or abroad apparently has little ef- 
fect on the production of ulcer, since 80 of 124 patients 
with negative x-ray findings and 15 of the 22 with ulcer 
had symptoms while in civil life. 

A plea is made for more careful study and observa- 
tion of patients before gastro-intestinal series are 
ordered. The presence of psychoneurosis, malaria, 
hookworm, or other conditions may become apparent, 
either nullifying the need of these examinations or 
demanding transfer of the patient to a mainland hos- 
pital, where x-ray studies can be made if deemed 
necessary. LESTER M. J. FREEDMAN, M.D. 


Surgical Treatment of Esophageal Atresia and 
Tracheoesophageal Fistulas. Wm. E. Ladd. New 
England J. Med. 230: 625-637, May 25, 1944. 

The various types of esophageal atresia and tracheo- 
esophageal fistulas are diagrammed and described. 
The diagnosis is suspected when a newborn infant has 
an excess of saliva and possibly a cyanosis. There 
may be immediate vomiting of the feedings. Exami- 
nation of the chest may disclose moist rales from aspi- 
rated saliva. Abdominal examination may reveal dis- 
tention with tympany or complete flatness, according 
to the type of malformation. With these findings the 
next step is to insert a small catheter into the esoph- 
agus. Obstruction encountered 10 to 12 cm. from 
the lips, practically establishes a diagnosis of atresia 
This, however, should be checked fluoroscopically, with 
a small amount of iodized oil, but never barium. 
Roentgenograms are reproduced showing the failure of 
the catheter to pass beyond the point of obstruction 
and demonstrating, also, distention of the stomach and 
intestines. 

Postmortem examinations show that there are fre- 
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quently one or several accompanying congenital ab- 
normalities in these patients. 
Various surgical procedures for dealing with this ab- 
normality are discussed and new methods that have 
oved successful are advocated. The outlook is not 
entirely hopeless. Joun B. McAneny, M.D. 


Volvulus and Incarceration of Stomach in a Diaphrag- 
matic Hernia with Complete Gastric Obstruction. 
Operative Recovery with Obliteration of Hernial Sac by 
famponade. Martin G. Vorhaus and DeWitt Stetten. 
Gastroenterology 2: 307-315, May 1944. 

A case of left diaphragmatic hernia is reported. At- 
tacks of pressure, apparently induced as a result of 
conscious or subconscious emotional reactions and re- 
lieved by spontaneous or induced belching or vomiting, 
finally terminated in a volvulus of the distal half of the 
stomach, with rotation anteriorly and upwards. The 
subsequent incarceration of the antrum in the left 
hernial sac, with compiete kinking, produced total acute 
gastric obstruction, as shown by roentgenograms. 

At operation, the volvulus of the stomach was re- 
duced without much difficulty, and in addition a pouch 
of the fundus of the stomach adjacent to the cardia, 
found in the hernial sac, was withdrawn. Because of 
the patient's critical condition and the inaccessibility 
of the hernial ring, a method of obliteration of the 
hernial sac by tamponade was employed. 

Twenty days following the operation, one of the 
tampons was removed and a catheter was inserted about 
8 inches into the drainage tract. The following day 
hippuran was injected through the cavity previously 
occupied by the incarcerated stomach. About 40 c.c. 
of hippuran was required to fill the cavity, which 
measured about 7 cm. in diameter. A roentgenogram 
showed all of the stomach wall below the diaphragm. 
Six days later the remaining tampons were removed. 
The catheter was left in place and x-ray studies were 
continued. These studies revealed a progressive and 
practically complete obliteration of the hernial cavity. 

Roentgenograms are reproduced. 


Primary Carcinoma of the Jejunum and the Ileum. 
P.G. Boman. Ann. Int. Med. 20: 779-788, May 1944. 

Carcinoma of the small bowel comprises from 0.47 
per cent to 6.0 per cent of all carcinomas of the 
gastro-intestinal tract, according to different reports. 
Ewing's estimate of 3.0 per cent is probably correct. 
Adenocarcinoma is the predominant type, accounting 
for over 9) per cent of operated cases. It is usually 
of the annular, constricting type, but may be polypoid, 
ulcerating, and non-constricting. Melanocarcinoma 
and scirrhous carcinoma, though rare, have been re- 
ported. Metastasis occurs early and, according to 
Mayo and Nettrour (Surg., Gynec. & Obst. 65: 303, 
1937) involves first the mesenteric lymph nodes and 
peritoneum, then the liver, lungs, long bones, and dura 
mater of the spinal cord, in the order named. 

The onset of symptoms is most insidious and the 
duration variable, ranging from a few weeks to several 
years. Antedating the obstructive stage, one usually 
finds weakness, early fatigability, weight loss, and 
anemia, due in part to interference with the normal 
function of the small bowel, both as to motility and 
absorption, and in part to the occult blood loss. 

As the growth increases in size and narrows the 
lumen of the intestine, symptoms and signs of obstruc- 
tion, such as pain, abdominal distention, nausea and 
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These may be intermittent in char- 
acter, usually increasing in frequency and severity as 


vomiting appear. 


the obstruction increases. Pain may vary from a 
vague discomfort to severe colic, depending upon the 
degree of stenosis. It is usually located in the umbil- 
ical region and the lower quadrants of the abdomen. 
Steady pain in the epigastrium is a late symptom and 
probably results from metastasis to the retroperitoneal 
lymph nodes. Constipation is frequent, although diar- 
rhea alternating with constipation or normal bowel 
movements may occur. Loss of weight is a prominent 
and constant finding. Visible and reverse peristalsis are 
occasionally seen. An abdominal mass indicates ad- 
vanced disease. 

A definite diagnosis can be made only roentgeno- 
logically or by exploratory operation. Until recent 
years, few cases were diagnosed prior to operation or 
autopsy. The roentgen examination is exacting and 
time-consuming and cannot be used routinely in many 
laboratories. Even in the hands of skilled roentgen- 
ologists, only about 25 per cent of these lesions can be 
demonstrated, but the indirect evidence may be suffi- 
cient to make a fairly accurate diagnosis in a larger 
percentage of cases. 

The treatment of choice is radical resection, with end- 
to-end or lateral entero-anastomosis. If this is not 


practicable, a palliative entero-anastomosis around 
the growth is indicated. Postoperative roentgen 
therapy may be justified. 


The prognosis, regardless of whether or not the 
growth is removed, is discouraging. Most of the pa- 
tients now living have not had a sufficiently long 
follow-up to give an accurate picture of the real prog 
nosis. 

The author analyzes in detail 3 cases of adenocar- 
cinoma of the jejunum and 4 of the ileum and includes 
the case histories. There were + males and 3 females 
in the series, with ages ranging from 27 to 71 years, 
the average age being 51 years. The duration of 
symptoms was from three weeks to three years or more, 
averaging fifteen months. The main symptoms were 
weight loss (varying from 10 pounds to 60 pounds and 
averaging 26 pounds), weakness, fatigue, abdominal 
pain, anorexia, vomiting, and anemia. The hemo- 
globin varied from 32 per cent to89 per cent, with an 
average of 57 per cent; the red cell count was from 
2,570,000 to 4,840,000, with an average of 3,570,000 

Resection and entero-anastomosis were done in 6 
instances and palliative entero-anastomosis around the 
growth in a single case. Metastases to the mesenteric 
nodes were present in all patients, and involvement of 
the omentum and peritoneum was found once. There 
were 3 postoperative deaths. Two patients, are still 
living and the other 2 lived six months and two years 
respectively. The pathological diagnosis in each in 
stance was adenocarcinoma. 

It is important that in all patients presenting vague 
and indefinite gastro-intestinal symptoms and an un 
explained anemia cancer of the small intestine be con 
sidered a possibility. STEPHEN N. TAGER, M.D. 

Abdominal Aortic Aneurysm: Rupture Into the 
Jejunum Preceded by Occult Blood. Glenn I. Hiller 
and Richard M, Johnson. Am. J. M. Sc. 207: 654-660, 
May 1944. 

Rupture of an abdominal aneurysm with perfora 
tion into the gastro-intestinal tract has been reported 
Most of the cases have involved 


less than 25 times 
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the duodenum. The third portion of the duodenum 
is relatively immobilized against the vertebral column 
and aorta by the pancreas, mesocolon, and ligament of 
Treitz. This intimate relationship probably accounts 
for the predilection of aneurysms in this region to 
rupture into this portion of the bowel. It is also 
probable that the pressure exerted on the relatively im- 
mobilized duodenum accountsfor some of the symptoms. 

In general, abdominal pain, usually epigastric, and 
indigestion followed by anorexia and weight loss, are 
the most frequent complaints. The duration of the 
symptoms is usually less than one year. Occult or 
gross blood may be found in the stools. 

Roentgen evidence, when present, consists in pres- 
sure defects on adjacent structures. Fluoroscopy of 
the upper gastro-intestinal tract may reveal and localize 
an extrinsic pulsating mass. Erosion of the lumbar 
spine may occur, or displacement of such adjacent 
organs as the left side of the colon or of the left kidney. 
Calcification may be demonstrated in the aneurysmal 
sac 

A case is reported of rupture of an abdominal aneu- 
rysm in a white male aged 76, who complained of ab- 
dominal distention and pain of sudden onset five weeks 
before admission. Moderate tenderness was present 
in the epigastrium. The liver was slightly enlarged 
All laboratory and roentgen studies were within normal 
limits, except for the persistent finding of occult blood 
in the stool on five occasions. Death occurred sud- 
denly two weeks after admission. At autopsy, an 
arteriosclerotic abdominal aneurysm at the site of a 
large atheromatous ulcer was found. It had ruptured 
into the left retroperitoneal tissues and into the jejunum 
just below the duodenojejunal junction. Another 
small aneurysm was found involving the aortic arch 

BENJAMIN COPLEMAN, M.D. 


Clinical and Radiological Observations Concerning 
the Large Pendulum Movement of the Colon. A. 
Galambos. Am. J. Digest. Dis. 11: 151-158, May 
1944 

The pendulum movement of the colon is the only 
one that does not move itscontents. Thismovement is 
usually restricted to the transverse colon. With the 
hepatic and splenic flexures as fixed points, the mid 
transverse portion swings outward and upward. In 
ptotic persoxs this may change the position of the 
mid transverse colon from the region of the symphysis 
to the level of the xiphoid process. 

In an analysis of colon movements, the patient must 
be in the same position and in the same phase of res- 
piration for each film. 

The author has attempted to group together under 
several headings the types of movements described by 
various writers, under different names. The small 
pendulum movement is one which is frequently de 
scribed. It causes continuous changes in the contour 
of the colon and has for its purpose the mixing of the 
colon content. A second movement is described as 
‘promoting peristalsis.’ This type of movement pro 
pels the contents along the colon by changing the form 
of its larger segments. The third is the en masse move 
ment, which carries a large amount of fecal material 
along a considerable area of the colon. The fourth is 
the large pendulum movement first described by Rieder, 
which the author discusses in detail 


Joseru T. Danzer, M.D 
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Value of the Opaque Enema and Its Modifications, 
Brit. J. Radiol. 17: 140-149, 


Norman P. Henderson. 
May 1944. 

On the two nights prior to an opaque enema exami. 
nation, the patient should take a mild laxative. Castor 
oil is undesirable because of its unpleasant taste and 
because it frequently produces gas and spasm in the 
colon. Two or three hours before the examination, 
two plain water enemas should be given. A scout film 
should be made before the opaque medium is cdminis. 
tered 

The standard procedure is still the most useful. 
The barium should be watched as it flows in, and the 
colon should be completely and evenly filled. The 
author discusses the application of the standard technic 
to the diagnosis of tumors of the large bowel and ex- 
tracolonic lesions. While carcinoma of the rectum js 
not really within the province of the radiologist, a 
growth difficult to diagnose clinically may sometimes 
be demonstrated roentgenographically. Cases of mega- 
colon are likely to be misleading, and an associated 
neoplasm may be overlooked. Early carcinomas of 
the bowel, occupying only a segment of the lumen, 
may be difficult to detect, and oblique views may be 
helpful. The author cites illustrative cases of these 
and other new growths. Examples of extracolonic 
conditions mentioned include ovarian tumor, bladder 
distention due to prostatic hypertrophy, and ruptured 
pelvic abscess. 

Local compression combined with the standard 
enema may be of value. The compression should be 
carried out in connection with the evacuation roent- 
genogram, when usually only a small amount of barium 
is left in the bowel, and interpretation of results should 
be made ‘‘with the strictest reservation.” 

The use of air inflation following evacuation of the 
enema is particularly useful in the diagnosis of divertic- 
ulosis. In this connection the author describes an 
“anti-incontinence device’’ that has proved of value. 

Further modifications of the standard procedure are 
the use of other opaque media than barium and the so- 
called ‘‘reduction density technic.’ The former 
seems to offer littke advantage. The latter is some- 
times of help in the demonstration of polyposis. The 
patient is first given a standard enema and allowed to 
evacuate it, after which a second enema, diluted 1 to 
20, is administered. 

In obscure cases of colitis, particularly ulcerative 
colitis, the inclusion of a chest film is advised to assist 
in the establishment or exclusion of tuberculosis as the 
basis of the intestinal infection. 

Sypngy J. Haw.ey, M.D. 


THE SKELETAL SYSTEM 


Seasonal Variations in Weight, Height, and Appear- 
ance of Ossification Centers. Earle L. Reynolds and 
Lester Warren Sontag. J. Pediat. 24: 524-535, May 
1044. 

The authors investigated seasonal variations in 
weight and height and in the appearance of specific 
ossification centers in 133 children during the age span 
from twelve to sixty months. Seasonal variations, 
similar in the sexes, were found to exist in each of the 
three categories. The variation in weight was pro 
nounced; in ossification, moderate; and in height, 
slight. Seasonal variations in height and_ ossifica- 
tion were parallel and opposite to the seasonal varia- 
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tion in weight. The period of maximum weight gain 
yas from October to December; minimum weight 
gain, from April to June. The period of maximum 
height gain was from April to June; minimum height 
gain, from October to December. The period of 
maximum rate of appearance of ossification centers was 
from March to May; minimum rate of appearance, 
from September to November. 

Fluctuations in individual growth curves, based on 
gmiannual measurements, were shown to be sharply 
responsive to seasonal differences in rate of growth. 
Analyses of deviations in such growth curves, there- 
fore, should take into consideration the season of the 
year which is covered by the interval between measure- 


ments. 


Chondrodystrophia Calcificans Congenita. Maxwell 
P. Borovsky and Julian Arendt. J. Pediat. 24: 
598-567, May 1944. 

An unusual case of congenital maldevelopment is 
reported in a 10-day-old infant. The knees were 
fexed to a 30-degree angle, and the left leg could not be 
extended. The findings were at first attributed to 
breech delivery, but re-examination in two weeks 
showed an aggravation of the condition and roentgeno- 
gams were made. These revealed abnormal cal- 
cification in the left knee, filling the entire upper patellar 
recessus and extending downward to the interarticular 
space. While this deposit was coherent, resembling 
awax imprint of the entire capsule space, posteriorly 
many more round and sometimes irregular calcified 
bodies were seen. A few ‘‘stippled shot-like densities” 
were apparent in between, as well as at the foot and 
wist. There was a periosteal elevation along the 
anterior surface of the femur. Similar changes were 
observed in the right knee. There were onion-peel- 
like periosteal elevations along both femora and a 
sight periosteal thickening along the tibiae. The 
proximal epiphyses of both humeri were well developed. 
Some “stippled densities’’ were observed beneath the 
epiphyseal center of the humerus. A chest film showed 
enlargement of the heart and thymus. 

A month later, multiple stippled calcareous deposits 
were demonstrable in the distal row of the tarsal bones. 
The proximal and distal epiphyses of the tibia and fe- 
mur were well developed, and the astragalus and os 
calcis were of normal density and showed no stippling. 
Changes similar to those seen in the tarsal bones were 
present in both wrists. The knee joints showed 
multiple round and partially sickle-shaped calcifica- 
bons. The patellar and epiphyseal cartilage was out- 
lined as a negative shadow by the surrounding calcium 
wall. The capsule appeared thickened and filled out 
with numerous irregular calcifications. The distal 
femoral epiphysis was normal but slightly smaller on 
the left side. The bone structure of the shafts and the 
epiphyseal lines appeared normal. There was a slight 
faring of the metaphyseal ends of the tibia and femur. 

There was no history of thyroid disturbance in the 
mother and no clinical or laboratory evidence of thy- 
toid deficiency in the infant. The development of the 
carpal bones was normal. Kahn and Kline tests were 
negative. When the infant was one month old, the 
blood calcium was 11.9, phosphorus 4.8, and phos 
phatase 72 King units. 

A biopsy specimen from the left knee showed large 
Masses of calcific deposits staining a deep purplish 
color. They were surrounded in places by a pink, 
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fairly homogeneous tissue which was infiltrated with 
large numbers of mononuclear and occasional poly- 
nuclear giant cells, engulfing the calcific deposits and 
having the appearance of foreign-body giant cells. 
The pathological diagnosis was calcification of syn- 
ovia, with reactive inflammation. 

Casts were applied to the legs to correct the con- 
tractures. When the patient was one year of age, 
x-ray films showed almost complete absorption of the 
calcium deposits and the appearance of normal bone 
formation in the metatarsal area where stippled bone 
was previously present. 

This condition was first described by Conradi in 
1914. Raap (Am. J. Roentgenol. 49: 77, 1943) ap- 
plied to it the term chondrodystrophia calcificans 
congenita. 


Palindromic Rheumatism. A “New,” Oft Recurring 
Disease of Joints (Arthritis, Periarthritis, Para-Arthri- 
tis) Apparently Producing No Articular Residues— 
Report of Thirty-Four Cases; Its Relation to “‘Angio- 
Neural Arthrosis,” “Allergic Rheumatism” and Rheu- 
matoid Arthritis. Philip S. Hench and Edward F. 
Rosenberg. Arch. Int. Med. 73: 293-321, April 1944. 

Palindromic rheumatism is a term applied by the 
authors to an unusual disease of joints and adjacent 
tissues, 34 cases of which have been studied in the 
arthritis service of the Mayo Clinic since 1928. Its 
outstanding features are multiple afebrile attacks of 
acute arthritis and periarthritis, and sometimes also 
of para-arthritis, with pain, swelling, redness, and 
disability, usually though not always confined to a 
single joint, in an adult of either sex. The attacks 
appear suddenly and develop rapidly. They gen- 
erally last only a few hours or days and then disappear 
completely, but they recur repeatedly at short or 
long, irregularly spaced intervals, involving first one 
joint and then another. In most of the authors’ cases 
four to six joints were affected; in others eight to eleven. 

Despite the frequent recurrences and the transitory 
presence (in some cases at least) of an acute or sub- 
acute inflammatory polymorphonuclear exudate in the 
articular tissues and cavity, little or no constitutional 
reaction or abnormality is revealed by laboratory 
tests, and no significant functional, pathologic, or 
roentgenographic residues occur even after years of 
disease and scores of attacks. Of the 164 roentgen- 
ograms of various joints made in the 34 cases, 150 (91 
per cent) revealed nothing significant; the remaining 
14 (9 per cent) showed changes regarded as unrelated 
to the chief complaint. 

The chief points which distinguish the cases of palin- 
dromic rheumatism from instances of rheumatoid 
arthritis are: (1) the totally different pattern of the 
arthritis (numerous short attacks and persistent func- 
tional restitution); (2) the tendency for only one or 
two joints to be involved in an attack; (3) the frequent 
isolated short attacks of para-arthritis; (4) the general 
absence of significant constitutional reactions; (5) the 
relative absence of effect of season and weather; (6 
the sedimentation rate, which is relatively normal or 
only moderately and transiently elevated; (7) the 
moderate increase (rather than decrease) in blood fats; 

(8) the persistently negative roentgenograms, (9) the 
different pathologic reaction. 

The absence of fever during the attacks, the short 
duration of the attack, the monarticular rather than 
polyarticular involvement, absence of hives or angio 
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neurotic edema accompanying the attacks, the more 
advanced age of the patient, the presence of an inflam- 
matory exudate or edema distinguish these cases 
from the condition described by Solis-Cohen in 1913 
and termed ‘‘angio-neural arthrosis.”’ 

This condition also resembles ‘‘allergic rheumatism”’ 
described by Kahlmeter in 1939. Local redness was 
usually absent in Kahlmeter’s cases; it was usually 
present in the authors’ cases. Kahlmeter’s patients 
occasionally had fever and erysipeloid rashes; none of 
the cases in the present series did. The frequency of 
the common allergic reactions was much greater in his 
cases than in the authors’. 

The prognosis for a spontaneous cure in palindromic 
rheumatism is only fair. Of 27 patients whose condi- 
tion is known, 15 per cent are now well, 44 per cent 
are improved somewhat though not notably, 26 per 
cent are as before, 11 per cent are somewhat worse, and 
1 died of causes unrelated to the arthritis. 


Osgood-Schlatter Disease. Edmond Uhry, Jr. Arch. 
Surg. 48: 406-414, May 1944. 

On the basis of clinical studies on 79 patients and 
pathologic studies of operative specimens from 20 of that 
number, the author concludes that Osgood-Schlatter 
disease develops on the basis of minor separation of the 
structures comprising the tibial tubercle and patellar 
ligament. This opinion was first advanced by Osgood 
and Schlatter. The characteristic pathologic changes 
are interpreted as being due to scar and callus forma- 
tion about the fracture site. Occasionally the de- 
tached tip of the tubercle forms a pseudarthrosis. 
The explanation of the lack of marked separation due to 
quadriceps pull lies in the patellar collateral ligaments, 
which will preserve the function of the joint and the 
position of the bones even after removal of the tibial 
tubercle and the attachment of the patellar ligament. 
The age distribution of the lesion is apparently due to 
the weakness of the part and its susceptibility to trauma 
in the prepubertal period. Inflammation, osteochon- 
dritis, and endocrine disturbances seem to have no rela- 
tion to thiscondition. Trauma is the immediate insti- 
gating factor. The most logical treatment would ap- 
pear to be early immobilization, but spontaneous heal- 
ing may occur. 

Roentgenograms in the author’s cases showed, in the 
first place, more or less fuzziness of the border shadow 
of the tibial tubercle. Sometimes it also appeared 
that the tongue had been pried slightly upward, its 
prominence being increased and the space between it 
and the underlying tibia being abnormally wide. Oc- 
casionally, what appeared to be a shadow of a free 
bony fragment could be observed lying in the ligament 
above and in front of the tubercle. In some instances, 
in which roentgenograms of serial sections were made 
after removal of the region en masse, the evidence of 
loss of local definition in the bone-cartilage or bone- 
ligament border shadows was even more apparent. 
In some of them the translucent or transparent shadow 
of a scar could be seen interposed between the bulk of 
the osseous apophysis and a small shadow of a flake of 
bone, actually avulsed forward in the process of sep- 
aration. The general softness of the normal roentgen 
shadow of the growth zone (posterior surface of the 
apophyseal plate) tended to obscure the changes when 
they occurred in that region. 

Lewis G. Jacoss, M.D. 


January 1945 


Eosinophilic Granuloma of Bone Presenting Neu. 
logic Signs and Symptoms. Report of a Case. Ray. 
mond L. Osborne, Edward D. Freis, and Alfred 6. 
Levin. Arch. Neurol. & Psychiat. 51: 452-456, May 
1944. 

Following a brief review of the various features of 
eosinophilic granuloma and presentation of a table of 
differential diagnosis which includes fifteen separate 
osseous entities, the first reported case of eosinophilic 
granuloma presenting neurologic symptoms and signs 
is recorded. 

The patient, a twenty-one-year-old soldier, com. 
plained first of facial palsy. Headache, giddiness, 
vomiting, deafness, tinnitus, vertigo, and deep-seated 
pain in the ear developed later. Abnormalities noted 
in the neurologic examination were confined to the 
cranial nerves. Roentgenograms showed solitary or 
confluent polycystic lesions in the left temporal bone, 
the mandible, the seventh cervical vertebra, the first 
two dorsal vertebrae, multiple ribs on both sides, the 
right femur, and the fifth lumbar vertebra. Histologic 
examination of biopsy specimens showed typical 
eosinophilic granuloma. 

Roentgen therapy produced a favorable response. 

DEPARTMENT OF ROENTGENOLOGY 
UNIVERSITY OF MICHIGAN (J. H.) 


Actinomycosis of the Vertebrae. Mortimer Lubert. 
Am. J. Roentgenol. 51: 669-676, June 1944. 

Involvement of the vertebrae is a rather uncommon 
manifestation of actinomycosis. Its occurrence indi- 
cates extensive disease and the prognosis is hopeless. A 
review of the literature in 1935, by Meyer and Gall 
(J. Bone & Joint Surg. 17: 857, 1935) resulted in a collec- 
tion of 47 cases. 

The roentgen findings in vertebral actinomycosis 
may be characteristic if not pathognomonic. Erosion 
of all portions of the vertebrae and adjacent ribs, in- 
cluding the pedicles, spine, lamina and body is a feature. 
The body is usually affected in its cortical portion, with 
periostitis as an early manifestation. The anterior 
surface may have a saw-tooth appearance. Reactive 
condensation takes place about destroyed areas and the 
vertebra involved may appear denser than its neigh- 
bors. The intervertebral disk is usually not affected. 

In the present paper 3 cases are reported, with il- 
lustrative roentgenograms. Two of the patients 
showed the classical findings as described above, while 
one showed extensive collapse of the involved vertebral 
body, which is unusual. In one instance the involve- 
ment of the vertebra was apparently secondary to 
primary mediastinal involvement. In the second case 
there was an ileocecal actinomycosis with subsequent 
spread to the lumbar prevertebral tissues and verte- 
brae, and in the third case there was a primary pul- 
monary actinomycosis with secondary involvement of 
the mediastinum and vertebra. Two of the three 
patients gave no history of contact with grasses oF 
cattle. 

In differential diagnosis, tuberculosis and non- 
specific osteomyelitis must be considered. Occasionally 
they may give findings similar to those seen in actino- 
mycosis. In tuberculosis, however, involvement of the 
intervertebral disk with narrowing of its space and 
finally collapse of the vertebral bodies is the rule. Tn 
non-specific osteomyelitis, biopsy and bacteriological 
examination must be resorted to if the rest of the clint 
cal picture is not conclusive. L. W. Paut, M.D. 
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Maduromycosis of the Hand, With Special Reference 
to Heretofore Undescribed Foreign Body Granulomas 
Formed Around Disintegrated Chlamydospores. Doug- 
las Symmers and Andrew Sporer. Arch. Path. 37: 
309-318, May 1944. 

The case here reported is the first example of maduro- 
mycosis of the hand to be described in the United 
States, the second on the North American continent, 
and the fifth thus far recorded. It is further remark- 
able because of its occurrence in a man of 67 years who 
had never been outside the city of New York. The 
disease developed about three weeks after he fell on a 
wooden floor and sustained multiple abrasions of the 
palmar surface of the right hand, through which pre- 
sumably the infective fungus entered. 

Contrary to the opinion of Chalmers and Archibald 
(New Orleans M. & S. J. 70: 455, 1917-1918), the 
authors believe that maduromycosis and actinomycosis 
are different diseases and that the histology of the 
former is distinctive. The granuloma of maduromyco- 
sis is formed around degenerate chlamydospores; that 
of actinomycosis, around ray fungi. Both are foreign 
body reactions but they bear only a remote resemblance 
to each other. The causative fungi are closely re- 
lated. 

The patient was admitted to the hospital in July 
1937. During the preceding seven years he had suffered 
repeated ‘‘strokes,’’ which left him with a weakness 
of the right side of the body. Two years before ad- 
mission he incurred the injury to the hand described 
above. Two or three weeks after this the hand 
became swollen, and multiple pustules appeared with 
black dotsinthem. At the time of admission the hand 
was greatly swollen and showed many nodular forma- 
tions on both the palmar and dorsal aspects. Some of 
these nodules contained sinuses which discharged 
yellowish pus and black granules. Springing from the 
tendon sheath of the extensor muscle of the right ring 
finger was a solitary cyst-like formation. Throughout 
the rest of the hand there were multiple subcutaneous 
ftodules, which were moderately firm in consistency, 
movable, painless, and not tender. At times, during 
the period 1937 to 1944, acute exacerbations occurred, 
the nodules becoming enlarged, hot, red, and tender, 
and the hand as a whole increasing in size. 

In 1939 roentgenograms of the hand showed areas 
of decalcification in the semilunar bone and os magnum 
and an area of ossification in the soft tissues adjacent 
to the metacarpophalangeal articulation of the thumb. 
An osteophyte was observed at the articular margin of 
the distal phalanx of the thumb and there were pro- 
ductive changes at the upper and lateral margin of the 
proximal phalanx of the third finger. The soft tissues 
of the hand and those about the proximal interpha- 
langeal articulations of the ring and middle fingers were 
considerably swollen. During the next three years 
these changes advanced and by 1944 marked roentgen 
evidences of progression were present. 

At the time of the report, the patient was partially 
paralyzed on the right side. The blood pressure varied 
from 220/100 to 210/150. Scattered over both sur- 
faces of the right hand were numbers of discrete, freely 
movable, painless and non-tender nodules. Over many 
of them the skin was speckled by minute black de- 
posits. Other nodules were surmounted by cup-like 

depressions from 1 to 5 mm. in diameter, encrusted 
by the same sort of black material, These represent 
the openings of fistulous tracts which formerly exuded 


mucopurulent material containing particles resembling 
grains of gunpowder. The hand was greatly enlarged, 
deformed, and almost useless. 

The most striking histologic feature of this disease 
is the focal lesions which the authors call ‘“‘maduro- 
mycotic granulomas’ in contradistinction to the 
‘“‘granulomas”’ of actinomycosis. The granulomas of 
maduromycosis are of three types, of different ages, 
all of them built around pigmented chlamydospores, 
which in some places are well preserved and in other 
places are necrotic. One type is immature and the dis- 
integrated chlamydospores in it are displayed against 
a background composed almost entirely of polymor- 
phonuclear neutrophilic leukocytes. Encapsulation, 
if present, is ill defined. The second or intermediary 
form contains clumps of disintegrated chlamydospores 
and young giant cells, many of which present curious 
configurations and are poor in nuclear chromatin. 
Granulomas of this type are often encapsulated, 
usually by young connective tissue. The third type of 
granuloma is mature. The giant cells in it engage in 
phagocytosing waste material derived from the dis- 
integration of chlamydospores. In some instances the 
mature granuloma is encapsulated by well organized 
connective tissue; in others, by connective tissue that 
is cellular and obviously young. 


Boeck’s Sarcoid and Systemic Sarcoidosis. (Bes- 
nier-Boeck-Schaumann Disease.) Study of 35 Cases. 
David Reisner. Am. Rev. Tuberc. 49: 437-462, May 
1944. 

The present paper, the second in a series, deals with 
the clinical aspects of Boeck’s sarcoid and discusses 
the types of lesions observed in the skin, the bones, the 
visceral organs, the eyes, parotid gland, and other loca- 
tions. [The first paper, dealing with pulmonary lesions 
and involvement of the lymph nodes, was abstracted 
in the December 1944 issue of RADIOLOGY, page 600]. 

Skin lesions were present in 40 per cent of the 35 
cases upon which this discussion is based, and manifest 
bone changes in about one-fourth. Involvement of the 
eye and its adnexa and of the spleen and liver was of 
fairly frequent occurrence. Visceral localization, es- 
pecially in the lungs and lymph nodes, was far more 
frequent than involvement, for example, of the skin 
and bones, which has been considered as more character- 
istic. Outstanding among the general clinical char- 
acteristics of sarcoidosis are its chronic protracted 
course, the disproportion between the widespread 
anatomical involvement and the apparently good gen- 
eral health of the patient, as well as a pronounced 
tendency to spontaneous regression of the lesions in 
various organs. 

When the bones are involved by the characteristic 
form of the disease, the changes are practically path- 
ognomonic and, therefore, of great diagnostic value. 
The typical roentgen appearance is the osteitis tuber- 
culosa multiplex cystoides of Jiingling. Two main 
types of lesions are observed: (1) the circumscribed 
form, consisting of sharply defined punched-out areas of 
rarefaction, usually situated in the medullary portion 
of the bone, without any accompanying reactive 
change; (2) the diffuse form, which produces either 
a lattice-like appearance of the bony structure due to 
multiple small, irregularly shaped areas of rarefaction, 
or a diffuse, finely reticulated lace-like pattern, or a 
combination of both. These changes are most com- 
monly found in the bones of the hands and feet; less 
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often in other parts of the skeletal system. Sub- 


jective symptoms due to the osseous lesion are usually 
absent, although in the early stages slight change may 
Spontaneous regression of the bone lesions 


be present. 
may occur. 
In the author’s series, 40 per cent of the patients 
reacted positively to tuberculin tests. This appears 
to be considerably below the expected figure for a com- 
parable average population, and a negative tuberculin 
reaction is of some value in differential diagnosis. 
Examinations of the sputum and gastric content for 
tubercle bacilli were consistently negative throughout 
the period of observation of these patients except those 
in whom manifest pulmonary tuberculosis developed 
during the course of observation. When the predomi- 
nant location of the disease is in the visceral organs, 
differential diagnosis includes particularly Hodgkin’s 
disease and disseminated hematogenous forms of tu- 
berculosis. For a conclusive diagnosis, biopsy is often 
indispensable in cases of this type. Tuberculosis 
accounted for most of the fatal cases in the present 
series, 7 of the 35 patients having died. This ob- 
servation, together with the occurrence of atypical 
cases occupying a borderline position between sarcoi- 
dosis and tuberculosis, indicates a close relationship 
between these two diseases. L. W. Paut, M.D. 


Traumatic Separation of the Upper Femoral Epiph- 
ysis. A Birth Injury. Putnam C. Kennedy. Am. 
J. Roentgenol. 51: 707-719, June 1944. 

Traumatic separation of the upper femoral epiphysis 
at birth is a rare lesion, probably no more than 30 cases 
being reported in the literature. Many of these cases 
are reviewed and the significant data included in the 
present paper. The author reports, in addition, one 
case of his own. 

In all of the previously reported cases the separation 
occurred during breech presentation and extraction or 
version and breech extraction. In the author’s case, 
however, there was no known difficulty in extraction of 
the legs, the fetus being in vertex presentation and oc- 
cipito-posterior position. 

Pathologically, when the upper femoral epiphysis 
is dislocated at birth, the cartilaginous mass as a whole 
is displaced medially and downwards off the curved 
upper surface of the shaft. The periosteum is stripped 
up for a variable distance along the shaft, sometimes 
as far as the distal end. There is hemorrhage at the 
site of epiphyseal separation and beneath the perios- 
teum. The joint capsule remains intact, however, and 
the cartilaginous femoral head remains lodged in the 
acetabulum, so that no dislocation of the hip joint is 
present. The injury is followed by the rapid production 
of bony callus, which forms a large, irregular mass 
around the proximal end of the shaft and the displaced 
epiphysis. This is larger in amount, as a rule, on the 
upper outer aspect. Beneath the periosteum new bone 
formation takes place rapidly. With organization and 
absorption, the club-like mass gradually disappears 
and the femoral shaft and neck are reconstructed and 
remodeled, 

The clinical signs of the injury consist in swelling, a 
slight shortening, limitation of active motion, painful 
passive motion, and external rotation of the thigh. 
There may also be discoloration, crepitus, and abduc- 
tion or adduction, The roentgenographic signs consist 
in displacement of the proximal end of the diaphysis, 
upward and outward, in its relationship to the ace- 
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tabulum, rapid and profuse callus formation and sub- 
periosteal reaction around the upper end of the shaft, 
gradual absorption of callus and reconstruction of the 
femoral neck over a period of months, and premature 
ossification of the capital epiphysis and accelerated 
growth of the femoral neck on the injured side. The 
diagnosis is more readily made after callus becomes 
visible, and this usually occurs during the second week, 
It can be made earlier, however, if attention is paid to 
the relationship of the upper end of the diaphysis and 
the acetabular fossa. L. W. Paut, M.D. 


Lesions of the Acromioclavicular Joint Causing Pain 
and Disability of the Shoulder. Albert Oppenheimer, 
Am. J. Roentgenol. 51: 699-706, June 1944. 

The acromioclavicular joint plays an important part 
in determining the mobility of the shoulder girdle, and 
diminished mobility of this joint will interfere with 
most of the movements of the arm in the shoulder, 
For the best roentgenographic demonstration of this 
joint, the central ray should be perpendicular to the 
wing of the scapula at the level of the acromion. This 
may be achieved either by placing the patient supine, 
with the shoulder blade of the involved side flat on the 
table, or by having the patient stand upright with his 
back to the film and the shoulder drawn backwards, 
like a soldier standing at attention. 

The normal joint space in the acromioclavicular joint 
varies between 2 and 5 mm. in width, as measured in 
roentgenograms taken at 36 in. An unusually wide 
joint space may indicate the presence of an articular 
disk, which is sometimes found as a normal variation, 
The articular bony surfaces are smooth and clean-cut; 
as seen edgewise, they may be straight, notched, con- 
cave, or convex and may differ in shape in the two 
joints of the same person. 

In addition to fractures and dislocation, the acromio- 
clavicular joint may be the seat of any of the various 
types of arthritis. Thus, tuberculous arthritis, gonor- 
rheal arthritis, and rheumatoid and _ hypertrophic 
arthritis may be encountered, producing roentgeno- 
graphic changes similar to those in other peripheral 
joints. Hypertrophic arthritis is the most common 
lesion of the acromioclavicular joint, its incidence 
being about twice as high as that of all other lesions 
combined. It produces definite disability of the 
shoulder. Roentgenograms show the capsule enlarged, 
usually with moderate widening of the joint space. 
In the more advanced stages, the articular surfaces 
are eburnated and roughened, and their margins may 
show bony overgrowth. The joint space may then 
become diminished. Irrespective of its kind and stage, 
arthritis of the acromioclavicular joint causes pain in 
the shoulder, often radiating into the arm, wrist, and 
fingers, with definite limitation of the movements i- 
volved in bringing the arm above shoulder level across 
the chest and onto the back. Pronation and supina- 
tion are not limited as a rule, and this serves to dis- 
tinguish involvement of this joint from that of the 
shoulder joint proper. to 

In 11 patients with chronic arthritis of this jomt 
treated with roentgen rays, 5 became symptom-free 
and have remained so for over six months. Treatment 
consisted of doses of 50 to 70 r, with 140 kv., 0.5 mm. 
Cu plus | mm. Al filtration, 50 cm. distance, applied 
to fields 5 em. square and given at intervals of fotr to 
five days. In some patients relief was noted after the 
second treatment, while in others six to eight treat- 
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ments were required to bring about complete or nearly 


complete relief. 
It is emphasized that the clinical manifestations of 


the various acromioclavicular lesions may be virtually 
identical with those caused by bursitis, myalgia, ra- 
dicular neuralgia, and traumatic injury of the shoulder 
girdle, and that the correct diagnosis is determined by 
theroentgen findings in a majority of the cases. 

L. W. Pau, M.D. 


Fracture of the Carpal Scaphoid. Jeffrey M. Robert- 
snand R. D. Wilkins. Brit. M. J. 1: 685-687, May 20, 
1944. 

The authors quote Wilson [though they give no 
reference] as stating that 86 per cent of carpal injuries 
involve the scaphoid and, by contrast, Hook and Boone 
U.S. Nav. M. Bull. 34: 172, 1936), who found the 
incidence to be only 1 in 10. The cause is usually a 
fall on the outstretched hand or forced dorsiflexion 
of the wrist, and the symptoms are pain, swelling, and 
tenderness in the anatomical ‘‘snuff box.’’ Diagnosis 
js made roentgenographically, four positions being rec- 
ommended—anteroposterior, lateral, and two oblique. 
The authors’ patients, 100 in number, were sailors and 
airmen, and the average age was 27 years. 

Treatment consists in prolonged plaster-of-paris 
immobilization in slight dorsiflexion with the thumb 
in line with the long axis of the radius and slight radial 
deviation. For 52 of the authors’ series treated within 
seven days of the injury, the average period of im- 
mobilization was 11.16 weeks and union was obtained 
inall. For 48 patients treated after greater intervals— 
aweek to several months or even years—much longer 
periods of immobilization were required; the average 
for 13 in whom union was eventually obtained was 26 
weeks. Twenty-nine of these late cases failed to show 
union. Operative treatment was undertaken in 12 of 
thisnumber, but in only 5 was union achieved and but 
3 of the 5 patients could be returned to full duty. 

The importance of x-ray examination in all ‘“‘sprains”’ 
of the wrist is stressed, since the weakening effect of 
non-union resulting from improper care may cause 
serious dysfunction. Q. B. Coray, M.D. 


Unusual Pelvic Fracture. J. Canad. 
M. A. J. 50: 446-447, May 1944. 

A pelvic fracture is reported as unusual because of 
the solitary fracture line seen traversing the right in- 
ferior pubic ramus and the comparatively small de 
gree of etiological trauma. This mishap occurred when 
a 40-year-old Canadian private, in good health and 
doing sedentary work, slipped on the ice and ‘‘did the 
splits." Although he fell with most of his weight on 
his left buttock, severe pain was experienced in the ad- 
ductor region of the right thigh near the groin. A pro 
visional diagnosis was made of strain of the right ad 
ductor longus muscle at its origin from the pubic bone 
The pain persisted, however, in spite of bed rest and 
application of hot packs, and roentgenograms were 
then made. These revealed the fracture line 
the pubic ramus, with two adjacent condensed lines in 
terpreted as buckling of the cortex. Subsequent roent 
gen examinations showed satisfactory healing with 
geod callus formation. The patient was discharged 
from the hospital after five weeks in bed and had ex 
cellent function with no pain after two more weeks 


E. Musgrove. 


across 
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This fracture was believed to be caused by the 
sudden, powerful traction of the adductor magnus. 
It was similar roentgenographically to the ‘“‘march 
fractures” of the pelvis described by Nickerson (Am. 
J. Surg. 62: 154, 1943. Abst. in Radiology 42: 611, 
1944). LESTER M. J. FREEDMAN, M.D. 


THE GENITO-URINARY TRACT 


Bilateral Nephrolithiasis in Horseshoe Kidney. 
Franklin Farman. J. Urol. 51: 447-455, May 1944. 

A horseshoe kidney is more subject to complicated 
pathological states than is the normally formed kidney. 
Infection, calculosis, neoplasm, abnormal position, and 
aberrant blood supply are frequently associated with 
these malformed kidneys. 

While unilateral lithiasis is apparently one of the 
most frequently observed concomitant lesions in the 
malformed kidney, the relative rarity of bilateral 
calculi in horseshoe kidney may be due to the fact that 
usually one or the other side of a fused kidney has bet- 
ter ureteral drainage and, consequently, less chance 
of urinary stasis, infection, and stone deposition. 

Surgery upon the malformed kidney is dangerous, 
due to excessive anomalously placed blood vessels. 
Except for this, indications for operation are similar to 
those influencing decisions in the presence of a normal 
kidney. At times, bilateral simultaneous operation has 
been performed, especially through the transperitoneal 
approach. However, the author prefers to operate 
upon the “‘bad”’ kidney first to relieve acute symptoms, 
reserving the ‘‘good”’ kidney for a more selective type 
of operation when infection and sepsis have decreased. 
Conservation of renal tissue is of the utmost importance, 
for though the total gross volume of parenchymal tis- 
sue may equal that of two normally functioning kidneys, 
usually their combined function is a great deal less, 
due to the almost universal finding of some degree of 
“‘nephritis’’ within the anomalous organ. 

The author reports a case of bilateral nephrolithiasis 
in a horseshoe kidney. Operation was performed on 
one side at a time, with no attempt to divide the isth- 
mus. Bilateral nephrostomy was undertaken after 
the stones were removed. The clinical result was ex- 
cellent Stuart P. BARDEN, M.D. 


PARASITES 

Calcification in the Guinea Worm. J. S. Brockle- 
bank. Brit. J. Radiol. 17: 163-164, May 1944. 

Infestation with the guinea worm (Dracunculus 
medinensis), common in some parts of Africa and India, 
occurs through drinking contaminated water. The 
larvae make their way from the stomach to the sub 
cutaneous tissues usually in the lower legs, 
where the female matures to a length of 1 to4 feet. A 
small blister appears on the skin from which the larvae 
are discharged. The worm can usually be seen and 
palpated. It may be demonstrated radiographically 
by the injection of an opaque medium, The worm 
after death may become calcified. It is commonly seen 
as a sharply defined linear opacity, | to 4 mm. in 
width, frequently segmented The calcification may 
be limited to one or more segments 

Sypney J]. Hawiey, M.D 
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Treatment of Accessible Malignant Tumors with 
Short Distance Low Voltage Roentgen Rays. D. 
Am. J. Roentgenol. 51: 730-738, 


Waldron Smithers. 
June 1944. 

After briefly discussing the apparatus, limitations, 
and advantages of low-voltage short-distance roentgen 
therapy, the author describes the methods employed 
at the Royal Cancer Hospital (London). This method 
of treatment is limited to lesions that are directly ac- 
cessible, for which it has certain advantages over ra- 
dium, notably the high intensity of radiation, resulting 
in short treatment times, and low initial cost of the 
apparatus. Use is made of both the Siemens and Phil- 
ips tubes. The former has a higher inherent filtration 
and the focal-skin distance is greater, but these factors 
are advantageous in some types of tumor. The author 
objects to the ‘‘caustic’’ method, whereby treatment is 
given at one sitting with a single massive dose. He 
prefers fractionation for most lesions. 

For each patient a plan of treatment is outlined, with 
the intent to deliver an adequate tumor dose as evenly 
as possible to a volume that more than includes the 
limits of the tumor. When necessary, scale drawings 
are made and isodose curves applied. For the larger 
tumors, multiple fields are used, care being taken that 
there is no overlapping. When possible, two directly 
opposing fields are employed. This can be done in 
most cases of cancer of the lip, nose, ear, and anterior 
third of the tongue. In each case a dose is given which 
will result in a minimum tumor dose of 4,500-6,500 r 
within ten to fifteen days. The average daily dose per 
single field is 600 r. 

The Siemens and Philips tubes have been well de- 
signed for intracavity therapy and are useful in the 
treatment of carcinoma of the cervix and in some 
intraoral tumors. The method has been used for the 
treatment of carcinoma of the urinary bladder after 
surgical exposure. Extension of this application may 
be expected in the future. L. W. Pau, M.D. 


Treatment of Carcinoma of the Dorsum of the Hand. 
P. D. Braddon. M. J. Australia 1: 368-370, April 22, 
1944, 

From the surgical and radiotherapeutic point of view, 
carcinomas of the dorsum of the hand are classed as (1) 
relatively early, (2) advanced, and (3) advanced, un- 
suitable for irradiation. 

Relatively early carcinomas are almost invariably 
squamous-cell; in some thousands of cases only 6 basal- 
cell carcinomas have been encountered. The term 
“early” refers not to the duration of the growth, but to 
the stage of advancement. Lesions in this group, 
measuring up to a little over 2 cm. in diameter, are best 
treated by surgery. 

Advanced carcinomas are those measuring over 2.5 
em. in diameter. During the last eight years the 
author has treated 200 cases of this type. Radium or 
radon needles or seeds should never be implanted. 
All of the lesions in this group, however large, have 
been treated by radon molds. The total dose delivered 
is 6,000 gamma roentgens over a period of ten to six- 
teen days. Routinely 3,000 gamma roentgens are 
delivered over a period of seven days, at the end of 


which the radon is replaced by a fresh application to 
the mold (which is not removed) to give a further 3,000 
r over the ensuing seven days. These patients are 
not kept in the hospital, but the hand, wrist, and fore. 
arm are splinted to ensure that the mold, often very 
large in area, does not move in the slightest degree. 
Filtration is that of radon needles, capillary, or seeds 
employed—namely 0.5 or 0.8 mm. of platinum equiy. 
alent. Excellent results have been obtained in ajj 
cases, with good function, regardless of the extent of 
the lesion, with not a single case of radionecrosjs 
recurrence, or metastasis. ' 

The author treated with surgery three cases too ex. 
tensive for treatment with the radon mold. One pa- 
tient had axillary metastases and died, in spite of 
amputation of the hand and excision of the axillary 
nodes. Partial amputation was per!ormed in the 
second case, and axillary nodes were excised but his. 
tologically these showed no malignant growth. The 
third patient had radionecrosis and recurrence following 
x-ray treatment elsewhere. The result of partial 
amputation in this case was disappointing, because of 
sloughing of the tissues and poor healing. 


Concentration Method of Radiotherapy for Cancer 
of the Mouth, Pharynx and Larynx: Report of Prog- 
ress. Max Cutler. Am. J. Roentgenol. 51:739-746, 
June 1944. 

Further experiences with the so-called ‘‘concentra- 
tion method”’ of radiotherapy for cancers of the mouth, 
pharynx and larynx (J. A. M. A. 117: 1607, 1941. 
Abst. in Radiology 38: 635, 1942) are reported. Five 
technics have been employed since 1938 in an effort to 
determine the comparative value of roentgen rays and 
radium, the optimum voltage, optimum roentgen in- 
tensity, optimum daily and total doses, optimum 
treatment time, and the optimum number and size of 
fields. These are as follows. 

(1) Telecurietherapy, with twelve treatment days, 
a single constant portal, and a total dose of 120,000 
mg.-hr. This is used for lesions of the alveolar ridge 
and floor of the mouth in which the disease is entirely 
or mainly unilateral. 

(2) Roentgen therapy, with twelve treatment days, 
two constant portals, and doses of 7,600 to 8,400 r. 
This is being used for lesions of the soft and hard palates. 

(3) Roentgen therapy, with eleven treatment days, 
single diminishing portal, dose of 5,400 r. This is used 
in intrinsic carcinoma of the larynx when radiotherapy 
has been decided upon as the method of treatment. 

(4) Roentgen therapy, interrupted method, with 
ten treatment days, two fields, diminishing portals, 
dose of 7,700 r. This technic is used in the more ad- 
vanced cases of intrinsic carcinoma of the larynx, in 
which it is desired to know the radiosensitivity of the 
lesion. (See Cutler: Arch. Otolaryng. 39: 53, 1944. 
Abst. in Radiology 43: 315, 1944). 

(5) Roentgen therapy, with eighteen treatment days, 
single diminishing portal, dose of 6,500 r. This is used 
in extrinsic carcinomas of the larynx and has been the 
most effective method so far observed for this type of 
lesion. 

The basis of the method of concentration is the use 
of large daily doses over a comparatively short treat- 
ment period (ten to eighteen days). The total dose 1s 
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sufficient to produce an “epithelitis’’ and occasionally an 
epidermitis. The method has resulted in regression, 
disappearance, and apparent cures of lesions that had 
failed to respond to the divided dose technic. There is 
some evidence that gradually increasing the daily dose 
and decreasing the size of the field is of advantage. 

The results in 290 cases treated between April 1938 
and April 1943 are recorded in tabular form. Illus- 
trative cases are included for each of the treatment 
technics described. L. W. Paut, M.D. 

Indications for and Effects of Irradiation of the 
Pituitary Gland: Symposium. Edgar A. Kahn, A. C. 
Crooke, and J. F. Bromley. Brit. J. Radiol. 17: 
133-139, May 1944. 

This Symposium opens with a paper by Major Kahn 
of the U. S. Army Medical Corps. He presents the 
yiews of various authorities as to the irradiation of 
chromophobe adenomas of the pituitary. Of Cushing’s 
large series (as reported by Henderson: Brit. J. Surg. 
26: 811, 1939), only 10 patients received preoperative 
roentgen therapy, and in none of these was operation 
delayed more than a month. In only one was signifi- 
cant improvement observed following irradiation. 
Postoperative irradiation, however, was found to have 
a very favorable effect in decreasing the rapidity and 
percentage of recurrences. Sosman (personal com- 
munication to the writer) allows a six-month period 
to determine the effectiveness of the roentgen rays if 
the patient is not growing worse. He believes that 
satisfactory remissions will follow irradiation in about 
50 per cent of cases. Dyke and Davidoff also recom- 
mended a trial of irradiation for chromophobe adeno- 
mas, to be followed by operation if necessary. Davidoff 
believes that 40 to 60 per cent of these tumors will re- 
spond favorably to roentgen therapy. Dott and Peet, 
on the other hand, regard the chromophobe adenomas as 
insensitive to radiation. Kahn’s own opinion is that in 
comparatively early cases a fair trial should be given 
xtay therapy. If vision is borderline or deteriorating 
when the patient is first seen, operation should not be 
delayed. Irradiation should always be done post- 
operatively. 

Crooke opened his contribution to the Symposium 
with the statement that, while the effect of deep x-ray 
therapy upon the size of pituitary tumors is established, 
the effect on the output of pituitary hormones is ques- 
tionable. Pituitary glands examined after tumor doses 
of 1,600 r have shown no cytological changes, though 
functional change may, of course, occur in the absence 
of cytological alterations. It is difficult to evaluate 
changes in secretory activity due to irradiation, since 
normally the pituitary varies in its output and there 
are no accurate methods of assay. A possible method 
is a study of carbohydrate metabolism. Since pa- 
tients with acromegaly and basophilism commonly 
have an associated diabetes mellitus, they are par- 
ticularly suitable for such a study, the alteration of 
insulin requirements after irradiation functioning as 
an index of its effectiveness. In a case of acromegaly 
reported here, however, the diabetic condition became 
steadily worse, in spite of a total tumor dose of 2,540 r, 
which would thus appear to be inadequate. 

The fundamental pathology in basophilism is differ- 
ent. Here there is a hyaline change in the basophile 
cells of the anterior lobe. The disease is one of hyper- 
function, and irradiation would thus be expected to 
relieve the symptoms. Reports in the literature, how- 
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ever, have not shown satisfactory results. In 2 re- 
corded cases improvement was obtained by radon im- 
plantation, and Crooke presents an additional case 
which, though refractory to x-ray therapy, responded 
promptly to the insertion of radon seeds. In view of 
these results, he believes that x-rays could accomplish 
good results if sufficiently large doses could be admin- 
istered without damage to the surrounding structures. 

Bromley, whose paper concludes the Symposium, 
feels that the radiation therapist is often asked to do too 
much and often too little in the treatment of pituitary 
tumors: too much in the sense that to obtain cure re- 
quires very large doses, which are difficult and danger- 
ous to apply; too little in the sense that he is not often 
enough called upon to relieve symptoms, which can be 
accomplished with smaller doses. The best results 
are obtained in eosinophile adenomas, but even in 
chromophobe tumors, if they are diagnosed early, a 
trial of irradiation is justified. 

There is a field of treatment of pituitary conditions 
apart from true tumors that merits further attention. 
There is, for example, a mild form of Cushing’s syndrome 

amenorrhea or dysmenorrhea, mental stolidity, a 
tendency to virilism, and a coarse dry skin—that re- 
sponds promptly to x-ray therapy. The headaches 
associated with hypertrophy of the pituitary at the 
menopause can also be relieved by small doses of x-ray 
to the gland. SypneEy J. Hawey, M.D. 


Discussion on the Treatment of Carcinoma of the 
Oesophagus. Hermon Taylor, W. M. Levitt, M. 
Lederman, ef al. Proc. Roy. Soc. Med. 37: 331-340, 
May 1944. 

In this discussion on carcinoma of the esophagus, 
radiotherapy received due consideration. 

Levitt referred to a series of 7 cases previously re- 
corded (Proc. Soc. Roy. Med. 27: 368, 1934) in which 
a strip-field method of deep x-ray therapy had been 
followed by disappearance of the growth. A subse- 
quent study of this group, however, showed 5 deaths as 
a result of pulmonary lesions attributable to the ir- 
radiation and 1 from recurrent carcinoma. The remain- 
ing patient died of cardiac failure, and autopsy showed 
a brown atrophy of the heart muscle which was believed 
to be a radiation effect. 

In spite of improvements in technic, Levitt still 
finds it impossible to reproduce his earlier results without 
injury to the lungs. He has been most successful 
with growths of the upper third of the esophagus show- 
ing large fleshy fungations into the lumen, and he be- 
lieves that ‘‘with suitable dosage and distribution of 
radiations to the esophagus, and disregarding the lung, 
a very remarkable percentage of primary regressions 
can be obtained.” Irradiation is contraindicated in 
the presence of mediastinitis, pulmonary extension and 
secondary deposits, as well as in all cases involving the 
lower third of the esophagus. 

Lederman discussed radium therapy. Tumors of 
the cervical esophagus, with or without pharyngeal 
involvement he considers suitable for teleradium ther- 
apy, provided they do not extend below the first 
thoracic vertebra. Mid-esophageal growths may be 
treated by radium bougie or radon implantation. 
Lederman regards the former method as preferable and 
outlines the technic. Guisez is said to have had ex- 
cellent results with this procedure. Lederman, how- 
ever, can report only one survival for as long as two 
and a half years in a series of 33 cases, but he regards 
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the palliative effects as of ‘incalculable value.’’ He 
mentions a case treated by Mr. Lawrence Abel with a 
survival period of ten years and death at the end of that 
time from intercurrent disease. Cardio-esophageal 
tumors are unsuitable for treatment either by tele- 
radium or radium bougie, which cannot deliver an 
adequate dose to the gastric part of the neoplasm. 
Implantation of radium seeds has been attempted, but 
accurate distribution of the dose is difficult, and the 
method is recommended only as a last resort. 

D. W. Smithers favored roentgen therapy over sur- 
gery and presented his own results. He had treated 
over 100 cases with x-rays, 80 of them more than two 
years earlier, and had seen no instance of fibrosis of the 
lung in spite of the fact that 20 of these patients had 
lived one year or longer. Three patients, in two of 
whom microscopic proof of carcinoma was obtained, 
were symptom-free more than five years after treat- 
ment. Of 32 patients who completed treatment prior 
to the war, 30 experienced marked relief of symptoms, 
and 11 had remained symptom-free for varying periods. 

Various aspects of the subject were taken up by other 
participants in the discussion. 


Value of Surgery and X-Ray Treatments in Car- 
cinoma of the Breast. Roswell T. Pettit. Illinois 
M. J. 85: 244-247, May 1944. 

Statistical reports on carcinoma of the breast show a 
conflict of opinion, often confusing, in the evaluation of 
the results of treatment. This is due in part to the 
wide variation in the course of the disease and in classi- 
fication of operable and inoperable cases. 

The author quotes the statistics of Lazarus-Barlow, 


showing a 12 per cent five-year survival rate in 651 un- 
treated cases of carcinoma of the breast, for use as a 


base line in evaluating results of treatment. In 10,000 
cases treated surgically in 23 widely distributed clinics, 
the five-year survival reported varies from 16 to 52 per 
cent with an average of about 29 per cent. This is 
definite evidence of the value of surgical treatment. 
The wide variation in the percentages of survival may 
be due largely to differences in selection of cases for 
operation. 

Operability depends upon the stage of the disease, 
especially the presence or absence of axillary involve- 
ment. The five-year survival reported in cases with- 
out involvement of axillary nodes varies from 61 to 
74.2 per cent. 

Irradiation followed by radical amputation has 
been preferred by many. Statistical reports on pre- 
operative irradiation, however, have been somewhat 
disappointing, and it has the disadvantage of delaying 
The results reported are slightly 
better than by surgery alone. Irradiation following 
radical mastectomy has shown better results. Adair 
reports 76.8 per cent five-year survivals in 95 cases 
without axillary involvement, and 41.8 per cent in 
177 cases with extension to the axilla (J. A. M. A. 121: 
553, 1948. Abst. in Radiology 41: 311, 1943). Since 
it has been shown by serial sections that most cases of 
carcinoma of the breast have axillary metastases, even 
if not palpable, postoperative irradiation is advocated 
for all cases. It is often overlooked that technic, skill, 
diligence, and good equipment are as important in the 
application of x-ray therapy as in the surgical treat- 
ment. 

The author reports 149 cases of carcinoma of the 
breast treated postoperatively by irradiation with a 


surgery several weeks. 
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five-year survival of 58.3 per cent. The presence or 
absence of axillary metastases was not determined in 
all cases, but the majority of patients had axillary in. 
volvement. 

X-ray therapy properly administered in sufficient 
dosage is an extremely valuable adjunct to surgery, 
The x-ray procedure is not well standardized, but with 
improvements that have been made and are being made 
it is reasonable to believe that five-year results in pa- 
tients now being treated will be better than those pre- 
viously obtained. H. H. Wricurt, M.D. 


Medical Progress. Gynecology: Carcinoma of the 
Cervix. Joe V. Meigs. New England J. Med. 230: 
577-582, 607-613, May 11 and May 18, 1944. 

This is a rather long but excellent discussion of car- 
cinoma of the cervix. Irradiation has been of great 
help in treating cervical cancer, the percentage of cure 
being about the same ‘n all the large collections of 
statistics. Since there seems to be a limit to the cure 
and salvage by irradiation, the author advocates rad- 
ical operative procedures with removal of cervix, uterus, 
tubes and ovaries, and the iliac lymph nodes. With 
experience, the operative mortality has decreased. 

Many good points are made. It is suggested that 
the radiologist be given a freer hand in determining 
the method and amount of treatment. Many cancers 
of the cervix could be prevented by total hysterectomy, 
The Schiller test, colposcopy, and the newly advocated 
stained vaginal smear are all good procedures and should 
be used. Biopsy is still the best means of diagnosis and 
should be employed oftener and earlier. It is possible 
to take a specimen from a carcinoma of the cervix and 
not obtain malignant tissue. With the Schiller stain, 
the area for biopsy is well defined. 

Classification according to the League of Nations 
formula is being more widely accepted and practised, 
although that of Schmitz or the American College of 
Surgeons is probably more convenient. The micro- 
scopic grading of tumors is not of great advantage 
either in treatment or prognosis. 

Cancer of the cervical stump would not occur if every 
hysterectomy were a total hysterectomy. 

A good discussion of cervical cancer in pregnancy is 
included. Joun B. McAneEny, M.D. 


Carcinoma of the Bladder: An Improved Technique 
for the Cystoscopic Implantation of Radium Element. 
Thomas D. Moore. J. Urol. 51: 496-504, May 1944. 

In the past, treatment of infiltrating carcinoma of 
the bladder has been unsatisfactory, except for those 
series in which radium or radon therapy was included 
in the management. 

The author, in 1938, first advocated a method of 
cystoscopic introduction of radium needles, which were 
left in place for twenty-four to seventy-two hours and 
then removed cystoscopically. This procedure is best 
suited for lesions of low-grade malignancy and occasional 
early cases of grade III and IV tumors. It is especially 
well adapted to aged patients because of the relatively 
low morbidity. The method is restricted to lesions 
accessible to direct cystoscopic view, namely, the tr- 
gone, lateral base, posterior wall, and posterior part of 
the lateral walls. It cannot be used for growths in- 
volving the dome, anterior wall, and anterior part of 
the lateral walls. 
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The advantages of radium needles over radon seeds 
are twofold. First, there is no foreign body left in a 
region which is subject to infection. In the second 
place, it is cheaper to use radium needles. The author’s 
method is no more difficult than the implantation of 
radon seeds. 

A cystogram is first made in order to determine 
the extent of infiltration. Then, under low spinal or 
pentothal sodium anesthesia, the Braasch direct-vision 
eystoscope is introduced and the lesion is electro- 
coagulated if sessile in type. Radium needles con- 
taining 1, 3, or 5 mg. and measuring 10 to 17 mm. in 
length are inserted into the lesion 1.5 cm. apart. 
This is accomplished by means of the author’s special 
radium needle introducer. In men, the needles are 
jdentified by lead shot, but in women the silk threads 
are brought out through the urethra. The cystoscope 
js removed and a 75 c.c. Foley catheter is inserted. 
This is distended with 120 c.c. of sterile water to protect 
the opposing wall of the bladder and prevent accidental 
loss of the radium. Bladder irrigations are carried 
out through the catheter. 

After forty-eight to seventy-two hours the cysto- 
scope is reintroduced in male patients and the needles 
are removed by picking up the lead shot with a Braasch 
specimen forceps. In women, the catheter is re- 
moved and the needles are withdrawn by traction on the 
silk threads. 

The author discusses the question of biopsy. He is 
convinced that this should be done routinely at the 
first cystoscopy. 

In 11 of 96 cases in the author’s files, this method was 
used (in 7 women and 4 men). All the lesions were 
grade II or III. Six patients are alive from one month 
to four and a half years. Five are dead after living six 
months to six years. JosEPH SELMAN, M.D. 


Cancer of the Female Urethra. W. G. Cuscaden. 
M. J. Australia 1: 487-489, May 27, 1944. 

Fourteen cases of urethral cancer in women are pre- 
sented. The average age of the patients was fifty-two 
years. Of the 14 patients, 6 are well at present, and 
one, after living twelve years, cannot be traced. 
Hemorrhage was the most consistent and in many cases 
the only symptom. Difficulty in micturition occurred 
only in advanced cases. Pain was a late symptom. 
Thirteen of the lesions were epitheliomata; one was an 
adenocarcinoma. 

With slight variation, the same dosage and technic 
were used in all cases. Gold needles 2.5 cm. in length, 
containing 5 mc. of radon, screened by 0.8 mm. plati- 
num, were inserted so that the treated tissue extended 
between concentric cylinders 7.5 and 17.5 mm. in di- 
ameter and 2.5 cm. in length. The needles were left 
in place for eight days. The average minimum dose 
around the outside of the treated tissue was 19,000 r, 
while the maximum dose was approximately 40,000 r 
1.0mm. away from the surface of the needle. 

Some pain and frequency of micturition followed 
treatment, but usually subsided in six to eight weeks. 
Abundant fluids and citrate of potash were given during 
this period. Sloughing was not serious except in one 
case, in which two lots of irradiation were given. 
Radon in vaseline was used once a week in this case 
(eight hours) and was thought to have helped in healing 
the condition. With this single exception, stricture 
was not a serious complication. 
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Osteogenic Osteolytic Sarcoma of the Os Pubis. 
Sidney T. Friedman. Am. J. Surg. 64: 248-253, May 
1944. 

A case of osteogenic osteolytic sarcoma of the os 
pubis is reported, in which the only treatment possible 
was biopsy followed by roentgen irradiation. The 
patient lived approximately three and a half years after 
the institution of treatment. 


Hemangioblastoma of the Medulla—Lindau’s Dis- 
ease: Response to Radiation Therapy. Mervyn H. 
Hirschfeld. J. Nerv. & Ment. Dis. 99: 656-659, 
May 1944. 

No record of any attempted treatment for hemangio- 
blastoma of the medulla or spinal cord could be found 
in the literature by the author. In the case described 
radiation therapy was attended by surprisingly good 
results. 

This patient was a 2l-year-old male whose chief 
complaint on admission was dysphagia. In the pre- 
vious three years, he had gradually lost the sight of his 
left eye due to hemangioblastoma of the retina (von 
Hippel’s disease) and glaucoma. The right eye was 
normal except for slight nystagmus on upward and 
lateral gaze. The left facial muscles contracted and 
relaxed more slowly than the right, but no definite pa- 
ralysis was noted. Speech was somewhat labored due 
to accumulation of saliva in the throat. Numbness 
and tingling were present in the left upper and lower 
extremities but the patient could identify objects 
through tactile sensation and there was no alteration 
of temperature sense. Electroencephalography showed 
changes indicating a lesion in the right parietal and 
posterior temporal region. A pneumoencephalogram 
was normal but was followed by a severe reaction and 
complete inability to swallow, which lasted for forty- 
eight hours. The absence of definite cerebellar signs 
and the prominence of hiccups and dysphagia indicated 
that the major lesion was in the medulla. 

Since operation was inadvisable, radiation therapy 
was administered over the occiput and upper cervical 
spine through right and left lateral portals. A total of 
1,475 r, measured in air, was delivered in 22 sessions in 
26 days (200 kv. constant potential, total filtration 
of 0.75 mm. Cu plus 2.0 mm. Al, 50 em. target-skin dis- 
tance, with an output of 53 r per minute). The cal- 
culated mid-line tumor dose was 2,160 r. The pa- 
tient became worse during treatment, being confined 
to bed because of instability of his legs. Immobility 
of the pharynx and upper esophagus developed, being 
demonstrable by fluoroscopy. One week after the 
termination of treatment, there was marked decrease 
of salivation with rapid progressive improvement of 
symptoms. Four months after treatment, tingling in 
the ulnar three fingers of the left hand was the sole 
symptom and slow reaction of the left facial musculature 
was the only abnormal neurologic finding. Enuclea- 
tion of the left eye was advised but was refused. Be- 
cause of the usual multiplicity of lesions in this con- 
dition and their variable rate of development the author 
does not regard this case as closed. 

Lester M. J. FREEDMAN, M.D 


Hemangioma of the Testis. A. H. 


Urol. 51: 548-549, May 1944. 
The author reports a case of testicular tumor in a 
51-year-old white carpenter, preoperatively diagnosed 
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as malignant but found histologically to be benign. 
The chief complaint was slow enlargement of the left 
scrotal contents, without tenderness but producing a 
dragging sensation of the scrotum. The mass was 
first noticed a year before admission. 

The left testis was three times its normal size and 
only slightly sensitive to pressure. The vas deferens 
and epididymis were normal, as were results of all labo- 
ratory studies. The patient received a total of 5,300 r 
to the mass between Aug. 27 and Sept. 28, 1940, which 
was well tolerated and caused the mass to shrink to less 
than one-half its former size. Orchiectomy was per- 
formed three weeks later. 
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On gross examination, the split left testis was foy 
to contain in its center a dark red nodule 2 cm. in ¢ 
ameter. Microscopically, it was seen to be surroyndel 
by a thick wall of fibrous tissue, while its sub 
was composed of anastomosing capillaries, veny 
and small arteries distended with erythrocytes, Then 
was a delicate fibrous tissue stroma between the blood! 
spaces, and the surrounding seminiferous tubules 
atrophic. The pathologic diagnosis was hemangig 
cavernosum. The postoperative course was uneventful” 

Hemangioma of the testis is a rare condition. 
Study of several sections of the tumor has failed to ray 
veal any malignant process. N. P. SALNER, M.D. 3 


EXPERIMENTAL STUDIES 


Experimental Hypoproteinemia and Edema. Studies 
of Intestinal Absorption and Intestinal Roentgenologic 
Characteristics. Argyl J. Beams, Alfred H. Free, and 
Jack R. Leonards. Arch. Int. Med. 73: 397-402, May 
1944. 

Hypoproteinemia with edema was produced in 5 
dogs by means of plasmapheresis. The intestinal ab- 
sorption of galactose and aminoacetic acid was studied 
by improved tolerance tests in these animals and was 
found to be.unaffected to any significant degree. 

Roentgen studies of the gastro-intestinal tract fol- 
lowing the administration of barium showed no al- 
teration in gastric emptying and intestinal motility 
as a result of the hypoproteinemia and edema. In 
some of the films of the small intestine during edema 
there were moderate clumping of the barium and seg- 
mentation. These phenomena were also noted in the 
studies on normal animals, although they occurred less 
frequently. 

Studies of plasma volume and available (thiocyanate) 
fluid volume indicated that during edema the plasma 
volume is not significantly altered but that the avail- 
able (thiocyanate) fluid volume is noticeably increased. 

The rate of metabolism of galactose and aminoacetic 
acid was not altered by hypoproteinemia and edema. 


Area Factor in Roentgen Irradiation. H. C. Gold- 
berg. Arch. Dermat. & Syph. 49: 346-347, May 1944. 

In a series of experiments the author has measured 
the amount of irradiation necessary to cause an ery- 
thema in areas having diameters from 1 to 10 cm. 
Using 120 kv., 6 ma., 10 cm. target-skin distance, and 
no filter, which gives a half-value layer of 1.9 mm. Al, 
he has in chart form given the number of units neces- 
sary for an erythema dose. 

It was found that 3,060 r were needed in treat- 
ing an area 1 mm. in diameter in order to get an ery- 
thema effect on the skin, whereas 510 r were sufficient 
to get the same effect on an area 10 mm. in diameter. 
A series of tests was made to determine the area factor 
in relation to dosage, the number of skin units necessary 
to cause an erythema. Joseru T. DANZER, M.D. 


Effect of Iodized Poppyseed Oil and Iodine-Chlorine 
in Peanut Oil in the Subarachnoid Space of Animals. 
Edwin Boldrey and Robert B. Aird. J. Nerv. & Ment. 
Dis. 99: 521-533, May 1944. 

Search for a substitute radiopaque oil was prompted 
by the disappearance from the market of 40 per cent 
iodized poppyseed oil (lipiodol) following the fall of 


France. Lipoiodine (60 per cent solution of di- 


iodobrassidic acid in sesame oil) and _ ijodochle a 
(27 per cent iodine, 7.5 per cent chlorine, in peanut oil) © 
were considered for study, but since the former proved” 
the more irritating in preliminary studies, it was dis- 
carded. : 

Six parallel experiments were attempted on large 
dogs, averaging over 18 kg. in weight. Cisternal fluid™ 
was removed from the animals under local anesthesig ™ 
and 2 c.c. of lipiodol or of iodochlorol were injected into) 
the subarachnoid space. Spinal fluid was removed = 
at intervals for cell counts and for Pandy reactions,” 
Some animals were autopsied within a week and others” 
within three months following one injection. Four — 
dogs had a repeat injection one week following the» 
first, 2 of these being autopsied 4 days later and they 
remaining 2 three months later. A third group wassime® 
ilarly studied after single injections of the oils combined @ 
with 2 c.c. of blood. 3 

The reaction of the animals to iodochlorol was com 
parable to and generally slightly less in degree than the) 
reaction to lipiodol. The irritative phenomena were) 
found to be definitely increased in the animals that re 
ceived the blood injection. The total cell counts of the” 
spinal fluid were elevated, reaching a peak in twenty- 7 
four to forty-eight hours following the oil injection and 
gradually decreasing over a four-week period. They 
repeat injection prompted a secondary rise in the count, = 
The differential count showed a predominance of poly-] 
morphonuclears with a shift to a lymphocytic reaction | 
during the first week after injection of iodochlorol, © 
Pandy responses were all positive. 

Microscopic studies showed early changes in the 
meninges to be minimal in degree and extent. These 
were somewhat more marked after a repeated dose of 7 
oil. The addition of blood to the opaque media im-> 
creased the irritating effect from the very beginning. ” 
Adjacent ganglion cells showed changes in their nuclei 9 
and tigroid substances in many instances. Advanced — 
proliferative and fibrotic changes in the meninges were | 
noted in the animals sacrificed late. The oils were” 
walled-off in a mesh-work of cysts and fibers in the = 
subarachnoid space, extending even to the caudal sat ~ 
in some of the dogs. Less fibroblastic and collagenous 
response was evoked by iodochlorol than by lipiodol. © 
This was also true of the chronic inflammatory cell 
reaction. No abnormalities were noted in the ganglion © 
cells in this ‘‘late’’ group, indicating that the changes 
noted in the ‘‘early”’ groups were reversible. 

The authors believe that early removal of these oils 
from the subarachnoid space is highly desirable. 

LEesTER M. J. FREEDMAN, M.D. 








